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The Roentgen Aspects of Necrotizing Renal Papillitis’ 


RICHARD E. OTTOMAN, M.D., JOHN H. WOODRUFF, Jr., M.D., STEFAN WILK, M.D., 
and FRANK ISAAC, M.D. 


CUTE necrosis of the renal papillae 
A occurs most frequently as a complica- 
tion in patients with diabetes mellitus 
and acute pyelonephritis (11, 12, 13). 
Less frequently it complicates the clinical 
picture of obstructive uropathy with super- 
imposed infection (10, 16, 17, 20). 

Because of the urgent measures neces- 
sary for treatment of papillary necrosis, 
it behooves the radiologist, as a consultant, 
to be aware of the clinical and laboratory 
findings as well as of the diverse pyelo- 
graphic changes that may take place. 
This paper includes a review of the roent- 
gen observations recorded in the literature 
and a presentation of 8 cases of our own 
in which pyelography was performed. 

Acute necrosis of the renal” papillae 
is known by a number of names: ‘“‘necro- 
tizing renal papillitis,’’ ‘‘renal papillary 
necrosis,” ‘‘renal medullary necrosis,”’ 
“necrotizing papillitis renis,’’ and ‘‘Giin- 
ther’s necrosis,’’ among others. 

Necrosis of the renal papillae was first 
reported by von Friedreich in 1877 (40). 
He described varying stages of papillary 
destruction, including complete separation 
of the papilla, in a seventy-year old, non- 
diabetic male suffering from obstructive 
uropathy. 

From 1877 to 1937, only occasional ac- 
counts appeared in the literature. In 1937, 
Giinther emphasized the frequent associa- 


tion of diabetes mellitus with papillary 
necrosis (11, 12). In addition, he was 
probably the first to appreciate the full 
significance of the pyelographic changes to 
be observed. 

Since 1937, reports of this important 
complication, which is found in 3 to 5 
per cent of diabetics at autopsy (2, 4), 
have become increasingly frequent. Only 
an occasional publication, however, has 
appeared in the roentgenologic literature 
(5, 21). 

CLINICAL FINDINGS 

Although a few cases have been re- 
corded in which the occurrence of necro- 
tizing renal papillitis was recognized in the 
patient’s lifetime, the diagnosis is still 
usually established postmortem. This is 
because the onset of papillary necrosis is 
obscured by the more prominent signs and 
symptoms of the primary disease: usually 
diabetes mellitus, becoming uncontrollable, 
or progressive obstructive uropathy and, 
in either case, superimposed upper urinary 
tract infection. 

In the acute form of the condition, how- 
ever, the urinary signs and symptoms be 
come prominent with great rapidity, with 
costovertebral tenderness, pyuria, hema- 
turia of varying degree, oliguria, azotemia, 
and prostration, proceeding to uremic 
coma and death. 


' From the Departments of Radiology, University of California Medical School, Los Angeles, Harbor General 
Hospital, Torrance, and Long Beach Veterans Hospital, Long Beach, Calif. Presented at the Forty-first Annual 
Meeting of the Radiological Society of North America, Chicago, Il, Dec. 11-16, 1955. 
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A smaller group of patients with either 
known or unsuspected chronic pyelone- 
phritis may have a prolonged subacute 
course. Episodes of exacerbation are fol- 
lowed by remissions. Exacerbations may 
be related to heightened activity of the 
chronic pyelonephritis or to isolated epi- 
sodes of papillary necrosis. In the latter 
instance spasmodic renal colic may occur, 
as a result of obstruction of a major 
calyx or ureter by the sloughed papillae. 
Eventually, one of the flare-ups becomes 
more severe and the patient enters the 
acute phase. 

A small number of cases have been re- 
ported in which both diabetes mellitus and 
obstructive uropathy were absent (3, 9, 
30). In such cases an increasingly severe 
upper urinary tract infection develops, 
eventually ending in papillary necrosis. 
The clinical transition from an ordinary 
urinary infection to necrotizing renal 
papillitis, in these instances, still remains 
obscure. 

The onset of complicating papillary 
necrosis should be suspected in any pa- 
tient with diabetes mellitus or obstructive 
uropathy whose clinical condition suddenly 
becomes worse and in whom there is a 
decrease in urinary function and a rapid 
rise in the blood urea nitrogen. Labora- 
tory findings are usually microscopic to 
gross hematuria, albuminuria, glycosuria 
in the diabetics, bacilluria, frequently 
decreasing urinary function (1), and a 
rising blood urea nitrogen or non-protein 
nitrogen (19). 

ROENTGENOLOGIC FINDINGS 

The roentgen appearance of papillary 
or medullary necrosis varies. It is best 
understood in relation to the type and 
degree of destruction occurring within the 
papilla or pyramid. Any changes result- 
ing in loss of mucosal continuity over the 
papillae can be expected to alter the 
pyelographic appearance of the calyceal 
fornices or the papillae, thereby distorting 
the calyceal outline. Any necrosis which 
occurs without loss of mucosal continuity 
will result in essentially negative pyelo- 





graphic findings. While these changes 
have been demonstrated by excretory 
urography, the decreasing renal function 
and the progressive azotemia make reli- 
ance upon retrograde pyelograms prefer- 
able. 

Some authors have indicated a difference 
between papillary and medullary necrosis, 
depending upon the major site of initial 
necrotic change. Superimposed upon the 
findings of papillary or medullary necrosis 
are those of the accompanying infection, 
acute or chronic pyelonephritis, if their 
changes be anatomically manifest. 

Papillary Necrosis (Fig. 1): The earliest 
identifiable change in papillary necrosis is 
little more than minimal deformity in the 
calyceal fornix around the affected papilla. 
This may be no more than is consistent with 
chronic pyelonephritis or may be sufficient 
to change the normal sharp calyceal outline 
to a hazy indistinct border. Next, with 
increasing severity of the accompanying 
infection, the calyceal fornices and the in- 
fundibula may become narrower (Cases 
I, II, and V). 

When sequestration of the involved 
papilla begins, the contrast medium pene- 
trates into the necrotic substance and pre- 
sents on the pyelograms as ragged channels 
or sinuses. As the sequestration becomes 
more and more complete, the roentgen 
finding changes progressively from a small 
sinus to an “arc,” and eventually to a 
“ring’’ (1) shadow (Case IV, right kidney), 
with the sloughed papilla lying virtually 
free in the minor calyx. Once the freed 
papilla has been extruded into the renal 
pelvis, there remains a large roughened 
cavity which is irregularly flattened on the 
cortical side at the site of the sequestra- 
tion (Case III). This cavity fills easily 
with opaque material during retrograde 
pyelography. At this time the extruded 
papilla may be free in the pelvis or ureter, 
giving (Case VI) the appearance of an 
angular lucent defect within the contrast 
medium. In the ureter, it may be large 
enough to obstruct the free flow of urine 
(Case VI), resulting in proximal dilatation 
and symptoms of ureteral colic (18). 














ial 
he 














Medullary Necrosis (Fig. 2): According 
to Giinther (12), if the necrosis is deep 
within the pyramid, the process will not be 
recognized until the tip of the papilla is 
disrupted. This disruption of mucosal 
continuity gives rise first to small fistulas, 
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accompanying edema may result in elonga- 
tion and distortion of the calyces, infun- 
dibular narrowing, calyceal amputation, 
and renal enlargement. These signs may 
be sufficient to suggest an infiltrating 
tumor pyelographically. 





Fig. 1. Papillary necrosis. A. No interruption of papillary mucosa nor beginning se- 
questration. Pyelograms negative at this stage. B. Sinus tract formation allowing 
medium to penetrate into papilla; initial stage of sequestration. C. ‘Ring shadow” 
after complete papillary sequestration. D. Sloughed papilla has been extruded from 
calyx, leaving a small cavity flattened on the cortical side. 

Fig. 2. Medullary necrosis. A. Small segments of medullary necrosis; papillary 
mucosa not compromised. Pyelograms negative at this time. B. Areas of necrosis 
coalesce. Still no pyelographic change. C. Mucosa over papillary tip disrupted, with 
extrusion of part of necrotic debris. Pyelograms show irregular channeling or sinuses 
D. As extrusion of necrotic debris continues, pyelographic changes indicate cavitation 


of pyramids. 
Modified from Giinther (12). 

which may be confused with pyelocanalic- 
ular reflux on the pyelogram. As the 
necrotic tissue is extruded into the kidney 
pelvis, the fistulas enlarge (Case VII), 
communicate with the pyramid, and form 
a small cavity (Case II, left) within it. 
When solitary, this cavity with communi- 
cating sinuses (Case VIII, left kidney) may 
simulate the pyelographic appearance of 
certain specific ulcerative granulomas, such 
as renal tuberculosis or actinomycosis, or 
may even suggest a calyceal diverticulum. 

As the necrosis spreads, involving many 
or all of the papillae, the inflammation and 





The numerous roentgen findings ob- 
served in our 8 cases of necrotizing renal 
papillitis are as follows: 


1. Calyceal haziness or unsharpness 
Ulcerative or erosive papillary changes 


3. Sinus formation: 


(a) Intramedullary. 

(6) Intrapapillary (ring shadow) 

4. Parenchymal cavitation with communicating 
sinuses. 


5. Amputated calyces. 
6. Extruded papilla with secondary 


(a) Club-like papillary fossa 
(6) Ureteral or calyceal obstruction 
(c) Intra-pelvic filling defect 
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Fig. 3. Case Il. Sixty-one-year-old white male with long history of progressive multiple sclerosis leading to 
paraplegia, obstructive uropathy with dysuria and frequency, and bladder calculi. Revision of vesical neck failed 
to produce adequate improvement of obstructive symptoms. Death in uremia with NPN at 160 mg. per cent 

Aand B. Right and left pyelograms of May 26, 1945, showing no evidence of papillary necrotic changes. Re 
produced for comparison with those of Dec. 1, 1948, obtained just before the patient's death 

C. Right pyelogram, Dec. 1, 1948, just before death, showing the following changes of papillary necrosis: (1 
The inferior major calyx is now very slender, and its calyces are not identifiable. (2) The middle calyces are grossly 
distorted and indistinct, with an irregular, moth-eaten outline. (3) The superior calyx is likewise unsharp and rag- 
ged, due to fine, radiating sinuses extending from the calyx 

D. Left pyelogram, Dec. 1, 1948, showing the following changes: (1) The inferior calyces are irregular, with 
narrower fornices. The upper minor calyx has a club-like configuration compatible with complete separation of the 
papilla. (2) The middle calyx shows a narrower fornix, with one small superior projection of contrast medium 
3) The superior calyces are distorted, with irregular outlines, and communicate with one or more small sinus 
tracts. Erosion of the papilla is demonstrated in the medial calyx 


Narrow infundibula, occasionally showing a The condition may also be diagnosed 
“moth-eaten” margin by histologic examination of bits of a 


Decreased urinary function as seen on the intra : : ‘ 
sloughed papilla passed in the urine or 

lodged in the bladder and recovered during 
cystoscopy, as in Case IV (14). The micro- 
DIAGNOSIS scopic appearance is that of an ischemic 

A diagnosis of necrotizing renal papil- infarct with associated inflammatory 
litis may be made accurately by retrograde changes of acute ascending pyelonephritis 
pyelography, particularly if attention is (15). Within the necrotic tissue there is 
paid to the findings indicated above and loss of cell detail, but the basic architec- 
to the clinical history of the patient. ture of the renal papilla remains. Any 


venous pyelogram 
4. Enlargement of the renal silhouette 
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inflammatory cells present are round cells, 
predominantly plasma cells (8). 


DIFFERENTIAL DIAGNOSIS 
While the pyelograms may at varying 
stages simulate those of other disease 
processes, the clinical examination permits 
a decisive interpretation. 


Fig. 4. Case II. 
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At this point, the retrograde pyelograms 
may prove confusing. Close study of the 
entire urinary tract will disclose no evi- 
dence of involvement of either the renal 
pelvis or ureter in papillary necrosis, 
while in renal tuberculosis such involve- 
ment is common. Careful culture of the 
catheterized urine specimen will reveal 


Sixty-one-year-old white male with a long history of 


steadily progressive paralysis agitans leading to complete deterioration 
Excretory urogram shows a large opaque calculus at the ureteropelvic junc 


tion on the right. 


Mild dilatation of calyces. 


Mild irregularity and lack of 


clear definition of calyceal and papillary outline 
Bilateral pyelonephritis; right ureteropelvic calculus; right nydronephrosis 


and necrotizing papillitis. 


Pyelocanalicular backflow occurs in nor- 
mal kidneys; it is not infrequent and 
can be seen in retrograde and, occasionally, 
in intravenous pyelograms. The papillary 
tip appears smooth in outline; the con- 
trast medium penetrates several milli- 
meters into the tubules, which fan out 
from the apex of the papilla in a symmet- 
rical manner. Several of the tubules are 
usually visualized simultaneously in one 
or more papillae. Pyelocanalicular back- 
flow, per se, is not accompanied by the 
decreasing urinary function, rising azote- 
mia, and prostration seen in necrotizing 
renal papillitis. 

Renal tuberculosis is a specific inflam 
mation leading to caseation necrosis, which 
may ulcerate a papilla and, in turn, pro 
duce a small cavity as well as sinuses. 


the acid-fast bacillus. Renal parenchy- 
mal calcification may frequently be found. 
A routine chest film is also of aid in indi- 
cating the presence of tuberculosis. 

In acute pyelonephritis without necrosis 
the papillary tip is found intact. The 
major roentgen changes are in the calyces 
and infundibula. The clinical picture is 
less severe, and the patient responds to 
conservative therapeutic measures. 

Stones in the urinary tract are radiolucent 
in | to 2 per cent of cases. This possibility 
must be borne in mind in investigation of 
renal colic. These stones, composed usu 
ally of uric acid or cystine, are round or 
oval in configuration. The sloughed pap 
illa tends to be angular and, if multiple 
views are obtained, this appearance, due 
to the manner of sloughing, can be demon 
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Fig.5. Case III. The patient entered the hospital complaining of left costovertebral pain. He was a known 
diabetic whose pyelonephritis began to go out of control two weeks before admission. During hospitalization right 
flank pain and gross hematuria developed. Later the patient became comatose and died. 

Necrotizing renal papillitis; diabetes mellitus; suppurative pyelonephritis 

Anteroposterior (A) and oblique (B) views of right and anteroposterior view (C) of left kidney, showing (1) dis- 
torted, indistinct and irregular calyces consistent with erosive changes in calyx and adjacent structures; (2) intra- 
medullary and intrapapillary sinus tracts, some of which communicate with parenchymal excavations; (3) in- 
fundibular stumps without calyceal visualization; (4) narrowed infundibula, at times with irregular margins; (5) 


club-like calyces due to extrusion of sloughed papilla. 


strated. Examination of the renal calyceal 
system in the case of a lucent stone (or 
blood clot) will not reveal absence of the 
papilla; this is not true with a sloughed 
papilla. Examination of the material 
passed during renal or ureteral colic will 
differentiate the lucent stone, the blood 
clot, or the sloughed papilla as the of- 
fending agent. 

Neoplasms of the kidney may on occasion 
cause distortion of a portion of the calyceal 
system, usually with encroachment upon 
the pelvis. They begin, as a rule, in 
one of the kidney poles. As the tumor 
grows, more and more calyceal and pelvic 





distortion results. In papillary necrosis, 
the pelvis is not directly involved. In 
the generalized form of the disease, how- 
ever, the calyces are found in varying 
degrees of distortion; the process is 
usually bilateral, and the patient is se- 
verely ill, bordering on uremic coma. 
DISCUSSION 

Roentgenologic procedures for the inves- 
tigation of papillary necrosis include the 
following: 

The routine supine film of the abdomen 


will show enlarged renal outlines which, 
however, may also be seen in lupus eryth- 
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Fig. 6. Case IV. Seventy-two-year-old Mexican male with history of chronic vomiting and hiccoughing and 
diarrhea for one week. He wasin uremia, with a BUN of 70 mg. per cent. During a previous admission a speci 
men of necrotic renal papilla was obtained from the bladder during cystoscopy. 

Necrotizing renal papillitis; diabetes mellitus. 

A. Right retrograde pyelogram, June 9, 1955, showing: (1) narrowed, indistinct superior infundibulum with 
sinus tract formation; (2) “‘ring shadow’’ at superior calyx, consistent with beginning papillary extrusion. (3) 
irregular haziness along margins of other calyces. 

B. Left retrograde pyelogram, June 8, 1955, showing (1) irregularity and poor definition of the superior calyces 
consistent with papillary erosions; (2) hazy outlines of other calyces. 





Fig. 7. Case V. Seventy-two-year-old white male admitted with conges 
tive heart failure and coronary insufficiency. Progressive elevation of NPN 
occurred during the terminal period. Additional findings were a saccular 
aneurysm of the ascending aorta, and undifferentiated carcinoma of the lung 

The left pyelogram shows indistinct, irregular calyces consistent with papil- 
lary erosion. Similar findings were present on the right 

Pyelonephritis, acute and chronic, with necrotizing papillitis; nephrocal- 
cinosis 


ematosus disseminatus, acute pyeloneph- the process has been demonstrated with 
ritis, renal tumor, and polycystic kidney the aid of adequate lower abdominal com- 
disease. pression (39). 

The value of the excretory urogram is Retrograde pyelography is the method of 
limited, because of the poor renal function choice (1, 11, 12). This procedure can 
associated with papillary necrosis, but be best relied upon to fill any fistulas or 
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Fig. 8. Case VI. Seventy-one-year-old white diabetic female with episodes of left renal colic with fever and 
chills. Cystoscopy and ureteral catheterization revealed obstruction in lower third of left ureter. Tumor ora non- 
opaque stone was considered. The patient also had pyuria (left), hematuria, albuminuria, glycosuria, and a 
BUN of 38 mg. per cent. Surgery was cancelled because of pneumonitis. The patient was still living with 


disease three months after these studies 


Clinical diagnosis: Left pyonephrosis; right chronic pyelonephritis; necrotizing renal papillitis. 


Retrograde pyelogram, lower ureter, March 4, 1955 


Filling defect in lower third on left. Ureteral defect 


consistent with sloughed necrotic papilla en route to bladder. (No obstruction on later pyelogram 
B. Left pyelogram, March 4, 1955, showing severe pyelectasis and caliectasis; club-like deformities of calyces; 


intrapapillary and intramedullary sinus tracts 


C. Repeat left pyelogram, March 14, 1955. Note lack of pyelectasis. No obstruction in lower ureter at this 
time. Marked irregularity and deformity of all calyces, some club-like. Pelvis consistent with sloughed papilla 


channels and demonstrate the degree of 
cavitation or sequestration. As bland an 
opaque medium as possible should be 
used, with only low-grade pressure, in 
filling the urinary tract, so as not to pre- 
cipitate necrosis within inflamed papillae 
(5, 6). 

In 8 of 15 cases reviewed, pyelographic 
studies were done: 7 had significant retro- 
grade pyelograms or pyelograms obtained 
through nephrostomy tubes, demonstrating 
varying degrees of papillary and medullary 


necrosis and only moderate chronic pyelo- 
nephritis; in the eighth an intravenous 
pyelogram showed evidence of unilateral 
papillary necrosis. Five of the 8 cases 
studied were identified at autopsy and the 
pyelograms were found to be significant 
in retrospect. One case was diagnosed by 
pyelography and recovery of a sloughed 
papilla during cystoscopy. In 2 the diag- 
nosis was made by pyelography in associa- 
tion with the clinical course. Details of 
the 8 cases are given in Table I. 
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~ Pati ant Age Sex ‘Basic Renal Disease 
Case I 61 M _sRight ureteropelvic calculus 
Right hydronephrosis 
Bilateral pyelonephritis 
Case II 61 M_ Acute and chronic pyelo- 
nephritis 
Case III 60 M Suppurative pyelonephritis 
Case IV 72 M~ Chronic pyelonephritis 
Case V 72 M_ Acute and chronic pyelo- 
nephritis 
Nephrocalcinosis 
Case VI 71 I Chronic pyelonephritis 
Case VII 6 I Chronic pyelonephritis 


M_ Hydronephrosis, left 
Suppurative pyelonephritis, 
right 
Bilateral hydroureter 
Chronic pyelonephritis 


Case VIII 7 


CONCLUSIONS 
1. The roentgen appearance of papil- 
lary or medullary necrosis depends upon 
the type and degree of papillary destruc- 
tion and sequestration. 
2. This pathologic process occurs most 





nd frequently in patients with diabetes mel- 
i litus, less frequently in those with obstruc- 
th tive uropathy. In both groups there is 
an associated acute pyelonephritis. 
ct 3. The diagnosis may be made with 
: a significant degree of accuracy by retro- 
5 grade pyelography, and more exactly by 
* histologic examination of portions of the 
sloughed papilla either passed in the urine 
ma or found in the bladder in the course of cys- 
1S toscopy. 
al 4. Earlier and more frequent recogni- 
a tion of this complicating process may per- 
we mit more prompt institution of appropriate 
at therapeutic procedures, with greater pro- 
- longation of life. 
od , 
re Note: Grateful acknowledgment is made to Ada 
: Wing for her photographic aid and to Ted Blood- 


heart for his illustrations. 


University of California Medical Center 
Los Angeles 24, Calif. 
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Associated Major Diseases 


Mild uremia 


Low grade uremia 





TABLE I: Ercut CASES OF NECROTIZING RENAL PAPILLITIS 


Proof 


Debilitating paralysis agi- 
tans 

Prostatic hyperplasia 

Obstructive uropathy 

Multiple sclerosis with par- 
aplegia; uremia 


Autopsy 
Intravenous pyelograms 


Autopsy 
Retrograde pyelograms 


Autopsy 
Retrograde pyelograms 


Diabetes mellitus 
Acute bronchiolitis 


faa 


Diabetes mellitus Histologic examination 


Arteriosclerotic heart dis- passed tissue 

ease Retrograde pyelograms 
Obstructive uropathy Autopsy 
Arteriosclerotic heart dis- Retrograde pyelograms 


ease with progressive 

congestive failure 
Diabetes mellitus Suspected clinically 
Retrograde pyelograms 
Suspected clinically 
Retrograde pyelograms 
Died in uremia 


Diabetes mellitus 


Adenocarcinoma of prostate Autopsy 
with invasion of bladder Injection of nephrostomy 
and perivesical tissue tubes 
Obstructive uropathy 
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SUMARIO 


E] Aspecto Roentgenoldgico de la Papilitis Renal Necrotizante 


Repasanse aqui los hallazgos roentgeno- 
légicos en la papilitis renal necrotizante, 
con la exposicién de los hallazgos pielo- 
graficos en 8 casos. 

Cabe hacer el diagnéstico con bastante 
precision por medio de la pielografia retr6- 
grada y, mas exactamente, por el examen 
histolégico de porciones de la papila esfa- 
celada, expulsadas en la orina o encontra- 
das en la vejiga durante la cistoscopia. El 
valor del urograma excretorio se considera 
limitado, debido a la deficiente funcién 
renal que acompafia a la necrosis papilar. 

Las alteraciones pielograficas consisten 


en irregularidad de los calices y cavernas 
renales, y varian de conformidad con la in- 
tensidad de la necrosis y la pérdida de 
tejido renal debida al esfacelo. Puede 
afectarse un solo rifién o piramide, aunque 
el proceso es mas a menudo generalizado y 
bilateral. La principal enfermedad que 
hay que considerar y excluir en el diag- 
néstico diferencial roentgenolégico es la 
tuberculosis renal. 

Las causas mas comunes son, primero, 
diabetes azucarada, y segundo, uropatia 
oclusiva; ambas se asocian con pielonefritis 
aguda. Se ha descrito un pequefio niimero 
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de casos en que no existen diabetes o uro- 
patia oclusiva, y en que el factor precipi- 
tante es una infeccién cada vez mas grave 
de la porcién superior del aparato uri- 
nario. 


El reconocimiento mas temprano y mas 
frecuente de este proceso puede permitir la 
iniciaci6n mas rapida de apropiados proce- 
dimientos terapéuticos, con prolongacién 
de la vida del enfermo. 





Infantile Arteriosclerosis' 
H. STEPHEN WEENS, M.D., and CARLOS A. MARIN, M.D. 


"Br pperteigaese and sclerosis of the ar- 
teries in infants and young children 
may be encountered in a variety of 
clinical conditions. Foremost among these 
are disorders in which disturbances of the 
calcium and phosphorus metabolism play 
an important role. Thus infantile ar- 
teriosclerosis has been recognized in renal 
disease (1), hyperparathyroidism, and vi- 
tamin D intoxication (2). Similar arterial 
changes have also been noted in progeria, 
in which the arteriosclerotic process is 
associated with extensive growth dis- 
turbances and profound metabolic changes 
(3). 

Aside from these conditions, infantile 
arteriosclerosis has been observed in an 
increasing number of cases in which no 
obvious etiologic factors are apparent but 
which show considerable resemblance in 
their clinical manifestations and striking 
similarity in their pathologic findings. 
The principal morphologic changes of the 
arteries in these patients are a marked 
disorganization of the internal elastic 
membrane accompanied by deposition of 
lime salts in its proximity. Concurrently 
a marked fibroblastic proliferation of the 
intima takes place, which may attain such 
proportions that the involved vascular 
lumen becomes markedly narrowed or 
even obliterated. 

The large majority of these cases have 
been discovered on necropsy and de- 
scribed in the pathologic or pediatric 
literature, where it has been repeatedly 
suggested that the arterial calcifications 
should be recognizable on radiologic ex- 
amination. Unfortunately, radiologists are 
frequently unacquainted with this clinical 
entity, though the x-ray examination may 
well prove to be the most important means 
of establishing a diagnosis during life. 

The following two case reports may il- 


lustrate the salient features of this con- 
dition. 

Case I: R. H., a colored male, was admitted at 
the age of ten months on account of progressive 
loss of weight and enlargement of the abdomen. 
The family history was not contributory. Delivery 
had been normal but neonatal weight gain had been 
poor. 

The essential findings on physical examination 
were emaciation, abdominal distention, and a small 
umbilical hernia. 

The radiologic examination of the chest was not 
remarkable. Roentgenograms of the long bones 
revealed a delicate but widespread calcification of the 
arteries which was most pronounced throughout the 
soft tissues of the forearm and lower extremities, 
where the blood vessels showed considerable tor- 
tuosity (Figs. 1 and 2). Vascular calcification could 
not be recognized throughout the abdomen, thorax, 
or skull 

The laboratory findings, including serology, hemo 
gram, blood chemistry, electrocardiogram, and duo- 
denal trypsin activity were within normal range. 

The blood pressure, determined by the flush 
method, was recorded as follows: Right arm, 170; 
left arm, 150; right leg, 180; left leg, 200. Repeated 
studies gave similar results. 

After discharge and improvement, the child was 
readmitted at the age of sixteen months, with edema 
of the lower extremities. Emaciation and abdominal 
distention had considerably progressed. The blood 
pressure was now recorded as follows: Left arm, 
120/82; right arm, 110/72. There was marked 
albuminuria, and the phenolsulfonphthalein test 
showed 75 per cent excretion in two hours. The 
blood urea nitrogen was 20 mg. per cent. In spite of 
supportive therapy, the patient died on the fifth 
hospital day. 

Essential Autopsy Findings: The heart showed 
marked left ventricular hypertrophy and weighed 
105 gm. (normal weight 48 gm.). Its appearance 
was otherwise not remarkable. 

On microscopic examination, the medium-sized 
arteries of the heart showed a patchy calcification 
of the media, with intimal proliferation leading to 
diminution of the vascular lumina. Various degrees 
of fragmentation were noted in the internal elastic 
membrane of these vessels. The myocardial fibers 
were intact but separated from each other by moder- 
ate edema in the interstitial collagen. 

Microscopic examination of the other viscera 
showed similar arterial changes, except that these 


1 From the Departments of Radiology, Emory University School of Medicine and Grady Memorial Hospital, 
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changes were more pronounced in the spleen, pan- 
creas, kidneys, adrenals, and thyroid (Fig. 3). In 
these organs the intimal proliferation of the vessels 
had often resulted in almost complete occlusion of 
the arteries. The lungs showed evidence of inter- 
stitial pneumonitis. The kidneys did not reveal any 
hemorrhages or exudates. The parathyroids were 
grossly and histologically normal. 

The final anatomic diagnosis was medial calci- 
fication of the arteries of unknown pathogenesis, 





Fig. 1. Case I 
the arteries of the right arm 


Extensive calcification of 



























Fig. 2. Case I 
arterial calcification. Contrast photograph- 
ically increased 


Tortuous pattern of 


left ventricular hypertrophy, pulmonary congestion 
and edema, and minimal interstitial pneumonitis. 


Comment: This 16-month-old male in- 
fant died with widespread arteriosclerosis 
and marked cardiac hypertrophy after a 
prolonged period of failing health. The 
arterial calcification could be demon- 
strated radiologically during life. Hy- 
pertension was a remarkable clinical find- 
ing in this case. The etiology of the 
process remains obscure. 

Case II: R. L. L., a white male infant, on the 
fourth day of life experienced an episode of vomiting, 
fever, and rapid respiration. His delivery had been 
normal, and the family history was not remarkable. 
A spinal tap on the seventh day of life disclosed 
xanthochromic fluid under normal pressure. A 
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chest roentgenogram on the same day showed a 
patchy atelectasis of both lungs 

Three weeks after birth, the child was transferred 
to the Henrietta Egleston Hospital. His body was 
in opisthotonic position, and ptosis of the left eve 
was noted. The hemogram disclosed moderate 
anemia and slight leukocytosis. 

Subdural tap and trephination of the skull con 
firmed the diagnosis of intracranial hemorrhage. 
Death occurred on the twenty-fifth day of life. 


August 1954 


There was subarachnoid and interventricular hemor 
rhage as well as hemorrhage into the temporal lolx 
On the basis of the autopsy findings, the roent 

genograms of this patient were reviewed. On one 
chest film the upper extremities were sufficiently de 

picted to demonstrate extensive calcification of the 
arteries within the soft tissues of the upper arm and 
forearm (Figs. 5 and 6). The roentgenograms of the 
chest and abdomen did not disclose calcification of 
the visceral structures. 





Fig.3. Case I. Medium-sized artery in the thyroid near the capsule. The 
vessel wall is distorted in outline, with marked variation of its thickness 
This is due to patches of intimal fibrosis with narrowing of the lumen and 
calcification of intima and media. The deposits of lime salts are seen as dark- 


staining areas with irregular outlines 


Essential Autopsy Observations: The left cardiac 
ventricle was found to be enlarged, and the heart 
weighed 37.5 gm. (normal weight 23 gm.). Micro 
scopically the myocardium showed focal areas of 
searring in the subendocardium and between the 
muscle bundles. Patchy areas of calcification were 
found in the media of the coronary arteries, asso 
ciated with many interruptions of the internal elastic 
membrane. There was early fibroblastic prolifera 
tion of the intima, but this did not significantly 
diminish the lumen of these vessels, 

4 similar type of calcification was seen in the 
pulmonary arteries and the arteries of the pancreas 
adrenals, kidneys, and thyroid (Fig. 4) 

An unusual and unexplained focal necrosis of the 
liver was noted. In the upper pole of the left kidney 
was a recent infarct which seemed to be secondary to 
vascular calcification and occlusion of the adjacent 
arteries 

The brain did not show any arterial lesions 


Comment: The predominant cause of 
death in this patient appears to have been 
the intracranial hemorrhage. It remains 
conjectural to what extent the widespread 
arterial disease contributed to the intra- 
cranial complications and fatal outcome. 
The case serves, however, to show that the 
arterial changes may be demonstrated on 
the roentgenograms of the upper ex- 
tremities. 

DISCUSSION 

Approximately 40 cases of infantile 
arteriosclerosis have been reported in the 
literature (4-26). This does not include 
case records with incomplete clinical and 
pathologic description or cases in which 
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Fig. 4. Case II. Small artery of adrenal gland showing marked medial 
calcification associated with pronounced fibroblastic proliferation of the intima 
which has narrowed the vascular lumen 


Fig.5. Case II. Complete calcification of the arteries of the left arm. Patchy atelectasis and prneumonic infil 

7 tration in both lung fields 

Fig. 6. Case II. Marked deposition of calcium in the brachial artery and radio-ulnar branches. Contrast 
photographically increased 





such etiologic factors as vitamin D in- 
toxication and advanced renal disease 
appear well established. 

The pathologic changes of infantile ar- 
teriosclerosis seem to take place initially 
in the internal elastic membrane, which 
shows evidence of splitting and fragmenta- 
tion, eventually leading to a complete dis- 
organization. Associated with this process 
is a deposition of calcium salts which may 
extend deeply into the intima and media. 
A striking finding is the concurrent fibro- 
blastic proliferation of the intima, which 
may markedly narrow or even completely 
occlude the blood vessel. On gross in- 
spection, the involved arteries appear tor- 
tuous, as in instances of coronary artery 
involvement. Lipoid deposits are not ob- 
served in infantile arteriosclerosis, making 
it unlikely that those factors which are 
operative in the development of adult 
atherosclerosis play a significant role in 
the pathogenesis. 

The similarity of the lesions described 
here to those occurring in derangements of 
calcium and phosphorus metabolism make 
an explanation for the arterial changes on a 
metabolic basis attractive. So far, clinical, 
pathologic, and laboratory observations 
have not afforded substantiation of such a 
concept. Possibly metabolic changes may 
occur which are so subtle that they have 
not been recognized, since there has 
usually been little opportunity to evaluate 
these patients carefully. 

Recent pathologic and experimental stud- 
ies have stressed the role of the elastic 
elements of the arteries in the development 
of arteriosclerosis (27). As histologic ob- 
servations indicate that the incipient 
changes of infantile arteriosclerosis affect 
the internal elastic membrane, it is conceiv- 
able that a deficiency of elastic elements 
may, in itself or in association with extra- 
neous factors, lead to the above described 
arterial changes (16). 

Infantile arteriosclerosis has been proved 
to occur in siblings (19). The clinical 
history in several instances has shown 
that siblings have died under similar cir- 
cumstances (9, 16). This observation 
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makes it likely that genetic factors may 
predispose to the development of the con- 
dition. 

The large majority of cases have oc 
curred during the first year of life or in the 
neonatal period. In a large number of 
patients, particularly those with severe 
coronary artery disease, the onset of the 
symptoms was sudden, with development 
of cyanosis, dyspnea, and lethargy sug- 
gesting acute cardiac failure. In others, 
in whom there was a more subacute or 
chronic course, the clinical picture was 
largely that of impaired health with an- 
orexia, vomiting, weight loss, and general 
debility. Cardiac enlargement and edema 
have been repeatedly observed, and in 
several instances electrocardiographic stud- 
ies disclosed myocardial damage (22, 26). 
The presence of hypertension in Case I 
merits attention, though it is not possible 
at present to state that this should be con- 
sidered as a causative factor or a result of 
this condition. 

The coronary arteries, as well as ar- 
teries of the thoracic and abdominal vis- 
cera, are commonly affected, as well as the 
arteries supplying the extremities. A 
lack of cerebral arterial involvement in 
infantile arteriosclerosis is noteworthy. 
In general, the calcification observed 
roentgenologically does not differ from 
other types of arterial calcification, such as 
are encountered in advanced renal disease. 
The tortuosity of the vessels is frequently 
reflected in the corkscrew-like pattern of 
calcification. 

The clinical symptomatology has usu- 
ally not been sufficiently characteristic to 
permit a diagnosis of this disease entity, 
but the roentgen examination should make 
it possible to recognize the condition dur- 
ing life. In all cases of unexplained heart 
failure and cardiac enlargement in infancy 
and childhood, as well as in debilitating 
diseases of unknown etiology, calcification 
of the arteries should be searched for by 
proper radiologic studies. 

Reviewing the literature, one is im- 
pressed by the paucity of cases in which 
there was the opportunity for adequate 
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clinical evaluation of these patients. It 
may be hoped that radiologic recognition 
of this condition during life will further the 
clinical investigation of infantile arterio- 
sclerosis. 

SUMMARY 

1. Arterial calcification and _ sclerosis 
in infants may be encountered in a variety 
of metabolic disorders. Aside from these 
conditions, infantile arteriosclerosis has 
been observed in an increasing number of 
cases in which, at present, no obvious cause 
is established. 

2. The pathologic changes in this type 
of arteriosclerosis consist of fragmentation 
of the internal elastic membrane, intimal 
and medial calcification, and fibroblastic 
proliferation of the intima. Arteries of 
medium size are predominantly affected. 
Clinical complications are caused by vas- 
cular occlusion. 

3. Two cases are reported illustrating 
the pertinent clinical, radiologic, and path- 
ologic features. 

4. Etiologic factors are briefly con- 
sidered. 

5. Emphasis is placed upon radiologic 
examination as the most important means 
of establishing a diagnosis during life. 

Note: We are indebted to Dr. M. Hines Roberts 
for clinical data on Case II. 

Emory University 


69 Butler St., S.E 
Atlanta, Ga. 
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SUMARIO 


Arteriosclerosis Infantil 


En varios trastornos metabdlicos, pueden 
observarse calcificacién y esclerosis ar- 
teriales. Aparte de esas dolencias, se ha en- 
contrado arteriosclerosis infantil en un 
ntimero creciente de casos sin que se haya 
establecido hasta ahora una causa mani- 
fiesta. 

En esta forma de arteriosclerosis, las al- 
teraciones anatomopatoldégicas consisten 
en fragmentacién de la membrana elastica 
interna, calcificacién de las tinicas intima 


y media y proliferacién fibroplastica de la 
intima. Se afectan predominantemente las 
arterias de tamafio mediano. Las compli- 
caciones clinicas son provocadas por la 
oclusién vascular. 

Se presentan 2 casos que. ilustran las 
caracteristicas clincas, radiolégicas y ana- 
tomopatoldgicas. 

Se hace hincapié en el examen radio- 
légico como medio mas importante de 
establecer el diagnéstico durante la vida. 
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Total Unilateral Pulmonary Collapse 


A Study of the Roentgen Appearance in the Lateral View' 
MORTIMER LUBERT, M.D., and GEORGE R. KRAUSE, M.D. 


Swe PURPOSE OF this report is to 
attempt a complete analysis of the 
lateral roentgenogram of the chest in 
unilateral pulmonary collapse. Such an 
analysis should lead to a better understand- 
ing of the lateral view of the chest in 
general, and of the mechanism of unilateral 
pulmonary collapse in particular. Uni- 
lateral pulmonary collapse we define as 
“some loss in volume of an entire lung, 
with the component lobes contributing 
more or less equally to the total diminution 
in size.” 

Two approaches to the problem were 
selected. The first was a study of a num- 
ber of cases, in most instances by serial 
roentgenograms of the chest. This per- 
mitted not only an analysis of the final 
picture but also of the steps through which 
the process evolves. The second approach 
consisted of an application of the roent- 
genologic principles inherent in the sil- 
houette sign, as described by Felson (1), to 
the same series of cases and to others with 
related entities. 

In some of our cases involvement of a 
lobar bronchus with lobar collapse pre- 
ceded occlusion of a main bronchus and 
unilateral pulmonary collapse. The pat- 
terns of lobar collapse were those which we 
have previously described (2). Briefly, as 
seen in the lateral view, the right upper 
lobe moves upward and slightly forward; 
the left upper lobe moves forward and 
slightly upward; both lower lobes move 
downward and backward. 

When a main bronchus to a lung becomes 
occluded, however, the result is a remark- 
ably uniform end-pattern in the lateral 
view. (Space-compensation must come 
from outside the affected lung.) It makes 
no difference whether the process is on the 
right or the left, whether it begins in an 


upper, lower, or middle lobe, or whether 
the lung is involved uniformly from the 
start. The final pattern is basically the 
same, but the modifying factors which 
affect lobar collapse (2) must be remem- 
bered. Furthermore, when other proc- 
esses, not primarily or solely endobron- 
chial—such as constricting pleuritis and 
parenchymal fibrosis—cause a unilateral 
pulmonary collapse, the lateral view has 
essentially the same appearance as that 
resulting from a blocked bronchus (Fig. 
6). As a matter of fact, even when the 
basic abnormality is obstructive emphy- 
sema of the opposite lung, with compres- 
sion atelectasis of the normal, the appear- 
ance in the lateral view is still the same 
(Fig. 7). 

The similarity in appearance is due to 
the action of similar forces on the same 
anatomical structures; it boils down to a 
net difference in pressure, between the 
two halves of the thorax, exerted on the 
mediastinum. The mediastinum, how- 
ever, is a partition of differential mobility. 
Posteriorly it is more rigid, because of the 
vertebrae, esophagus, and descending 
aorta. In the middle mediastinum, which 
contains the trachea and the posterior 
portion of the heart, anchored by the 
venae cavae, there is more mobility. 
Anteriorly, there is only the free portion 
of the heart and the relatively thin tissue 
of the anterior superior mediastinum; 
this portion is most mobile. 

Any difference in pressure between the 
two halves of the thorax would then 
exert its maximum effect anteriorly, with 
relatively little change posteriorly, and 
with gradation in between. The over- 
distended lung “‘herniates through’”’ ante- 
riorly, and the heart shifts to the side of 
lesser pressure. The trachea moves with 
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Fig. 1. Diagram of a horizontal section through the 
thorax at the level of the retrosternal space, seen from 
above. 

A. Normal. V = vertebra; A = descending 
aorta; E = esophagus; T = trachea; H + A = heart 
and ascending aorta; RL = right lung; LL = left lower 
lobe; UL = left upper lobe. The anterior mediastinum 
is exaggerated in width but normal in position 

B. Same horizontal section in the presence of col- 
lapse of the left lung. The mediastinum is shifted to the 
left, anterior structures more than posterior ones. The 
expanding right lung fills the restrosternal space, ac- 
counting for the large radiolucent area seen on lateral 
roentgenograms. The expanding right lung also fills the 
retrocardiac space, but to lesser degree. It may even 
intrude between the structures of the posterior medias 
tinum (3). The left lung has moved laterally and pos- 
teriorly 


the heart. The lungs may also “‘herniate’’ 
through another unguarded area, the retro- 
cardiac space, between the posterior border 
of the heart and the descending aorta. 
The descending aorta and esophagus move 
to a lesser extent and only when a greater 
effort is needed to compensate for lost lung 
volume on the involved side. Thus, the 
collapsed lung moves laterally, posteriorly, 
and inferiorly because maximum pressure 
is exerted anteriorly and superiorly. Fig- 
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ure | illustrates schematically the relation- 
ships in a horizontal section through the 
chest: A represents the normal; in B the 
differential mobility of the mediastinum is 
shown. 

This sequence of events is responsible for 
the roentgen picture in total collapse of a 
lung. The appearance in the postero- 
anterior view is well known and need not 
be discussed here. The appearance in the 
lateral projection needs explanation. 


APPEARANCE OF THE 
LATERAL ROENTGENOGRAM 


If an entire lung collapsed uniformly and 
did not shift much in position, its greater 
density would have the effect of a relatively 
uniform filter applied over the entire 
lateral projection (Figs. 2, B and 5, C). 
Such a collapsed lung would not be :denti- 
fiable clearly as a separate structure. In 
total pleural effusion there is also such a 
“filter” effect, as in Figure 9, where there 
is an overall graying of the entire roent- 
genogram. Unless the roentgen exposure 
is of sufficient penetration, the haze of this 
filter effect will obliterate all detail. If 
there is sufficient penetration, the struc- 
tures of the normal side will show through 
(Fig. 5, C). 

However, as has already been pointed 
out, the collapsed lung shifts posteriorly 
and inferiorly because of the differential 
mobility of the mediastinum. The oppo- 
site lung pushes the mobile anterior 
mediastinum ahead of it, occupies the 
retrosternal space, and thus causes an 
increase in its size and radiolucence. The 
heart and ascending aorta are displaced 
posteriorly by the ‘“‘herniating’’ lung. 
When the collapse is on the left, the radio- 
lucent space of the anterior mediastinum 
is somewhat larger than in right-sided 
collapse. This may be due to the position 
of the ascending aorta on the right. 

In Figure 2, C we show schematically 
how the greater thickness of the collapsed 
lung posteriorly will cast a shadow on the 
lateral view (see also Figs. 3, D, 5, A, and 
9, D). When part of the collapsed lung 
is also in contact with the opposite, over- 
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aerated lung tissue, which has pushed 
through the retrocardiac space, there will 
be an interface between this part of the 
collapsed lung and the lesser density of the 
opposite, over-expanded lung. Since this 
interface is tangential to the roentgen ray 
in the lateral view, a silhouette effect is 
created; part of the collapsed lung can thus 
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interface between two tissues of different 
density, tangential to the ray, so that a 
silhouette effect is created. When the 
collapse is on the left, the shadow of most 
of the arch and the descending aorta is 
usually hidden. The anterior margin of 
the ascending aorta is often obliterated in 
right-sided collapse. 
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Fig. 2. 
trating ‘‘uniform filter effect.”’ 
ray in a lateral view. 

A. Normal. Both lungs expanded. 
aerated lung. 


B. Collapse of a lung without rotation. 
the same due to compensatory expansion of other lung. 
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Schematic representation of a section through the thorax seen from above, illus- 
The small arrows represent the direction of the roentgen 


X-rays traverse a relatively fixed volume of 


Combined volume of both lungs is almost 
Collapsed lung, of relatively 


even thickness from front to back, acts as filter of uniform thickness at right angles to the 


roentgen ray. 
tinguishable shadow of its own. 
will be seen. 


such as mediastinal fixation or pleural adhesions, there is no significant rotation. 
seen in complete consolidation and massive effusion (Fig. 5, C). 


It will absorb x-rays and cause an overall “‘grayness’’ but casts no dis- 
If penetration is sufficient, detail in the opposite lung 
This uniform filter effect occurs in complete collapse when, for some reason 


It is also 
The effect is the same 


as that obtained by placing a filter at the tube aperture. 


C. Collapse with rotation. 
as in B. 


However, relationship between collapsed and aerated lung has changed 


The combined volume of both lungs is still about the same 


Be- 


cause the collapsed lung has rotated posteriorly (see Fig. 1, B), there is no filtration effect 


anteriorly. 
clear space. 


This, plus “‘herniation”’ of over-aerated, opposite lung, causes an anterior 
A greater portion of the collapsed lung is in the path of the roentgen ray 


posteriorly in the lateral view; also the ray is tangential to an interface between the 
collapsed lung and the opposite expanded lung, so that the shadow of a portion of the 


former can be seen more clearly (silhouette effect ) 


be seen more easily in its postero-inferior 
position. This interface may simulate a 
pleural effusion posteriorly. When the 
collapsed lung is also airless and in contact 
with the homolateral diaphragm, the sim- 
ilarity of the densities will cause loss of the 
diaphragm shadow. 

Whether the shadow of the arch and 
descending portions of the aorta will or will 
not be seen on the lateral view depends on 
physical factors. If they are engulfed by 
collapsed lung, pleural fluid, or pneumonic 


consolidation, they will not be seen 
because of the similar densities. They 


may be visible if they protrude into the 
aerated lung or are in contact with herni- 
ated lung tissue; there then will be an 





See Figs. 3, D, 5, A, and 9, D. 


PNEUMONIA AND PLEURAL EFFUSION 

To this point we have discussed the 
dynamic changes which account for the 
appearance of the lateral roentgenogram 
in unilateral pulmonary collapse. For 
purposes of comparison, we must now con- 
sider total unilateral pneumonia and total 
unilateral pleural effusion, from the same 
standpoint. 

When pneumonia involves an entire 
lung, the spatial relationships are not 
changed significantly. The normal clear 
space of the anterior mediastinum in the 
lateral view is neither increased nor 
decreased in size. Even though the 
anterior portion of one lung is consolidated, 
the corresponding part of the opposite 








Fig. 3. Left upper lobe collapse (carcinoma) continuing to total unilateral pulmonary collapse 

A. Postero-anterior view illustrating left upper lobe collapse 

B. Lateral view corresponding to A. Interlobar fissure shifted anteriorly with increased density of the col- 
lapsed lobe. Retrosternal space enlarged and more radiolucent, due to hyperaerated right lung. 

C. Postero-anterior film in total unilateral collapse. Herniation of right lung (arrows) is greater than the de- 
gree of shift of the trachea, illustrating the differential mobility of the mediastinum. 

D. Lateral view corresponding to C. Considerable increase in size and radiolucence of retrosternal space 
Heart and ascending aorta pushed posteriorly. Interlobar fissure no longer seen because both lobes are collapsed 
and of equal density. Posterior border of heart and left leaf of diaphragm lost against collapsed, airless left lung 
A portion of the herniated right lung behind the heart is in contact with the collapsed left lung (arrow), creating a 
silhouette effect. This posterior herniation also oultines the arch and descending portions of the aorta. See also 
Figs. 5, C and 9, D 

A and B used in previous report on lobar collapse (2 
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in an age ie ze *hial 
Fig. 4. Right upper and middle lobe collapse due to mucous plugs in an aged patient who a ~\ 4 a 
adenoma in the right upper lobe. Later, total lung collapse occurred. Each time collapse was relieved by) 
scopic aspiration. y b middle lot eine 
Postero-anterior fiim in upper and middle lobe collapse a rates ae a 
B. Lateral view corresponding to A, showing slightly prominent retrosternal space. The ante yo 
is sharply outlined by over-expanded left lung. The bulge in the upper part of the long fissure is ¢ a le 
bronchial adenoma ; _ oe aoe 
C. Postero-anterior film in total collapse of right lung, at lz ‘ on : - ‘as 
D Rasen film of totally collapsed right lung. The shadow of the adenoma and right leaf of — ae 
lost because of contact wit h adjacent airless lung. Similarly, the interlobar fissure _ egg pe —— 
mediastinum is more radiolucent than usual, but partially overlapped by the arm s a a P me hey 
margin is seen because it is in contact with aerated left lung I he axillary margins 0! 1 . P — 5 con — 
fined tumor mass obscure the arch and upper descending aorta (insufficient penetration et 
well shown 
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Fig. 5. Four different cases of unilateral pulmonary collapse due to neoplasm. Two right; 
two left 

A. Although the neoplasm was originally in the left lower lobe, the appearance is practically 
the same as in 3, D and 9, D. (This figure courtesy of Dr. John D. Osmond, Jr.) 

B. Neoplasm originally in left lower lobe. The postero-anterior view showed some shift 
to the left. The degree of collapse and posterior shift of lung are not as great asin A. Pos- 
teriorly some detail is lost because of under-penctration, but the basic appearance is similar. 

C. Neoplasm originally in right middle lobe. A postero-anterior view showed a totally opaque 
right side with slight shift of the mediastinum to the right. At first glance this looks like a 
normal lateral view, but there is some increase in size and radiolucence of the retrosternal space 
and the right diaphragmatic shadow is absent. The ascending aorta is lost within the shadow 
of the airless right lung. Detail in the left lung is well seen. (‘‘Uniform filter effect’? with 
adequate roentgen penetration. ) 

D. Neoplasm on the right side (site of origin within the lung not determined). A postero- 
anterior view showed complete density but very little mediastinal shift. There is some in- 
crease in radiolucence but no increase in the size of the retrosternal space, indicating minimal 
rotational effect. The posterior border of the heart is well seen, because it is in contact with 
aerated left lung; the ascending aorta is not seen because it is in contact with airless right lung 

Where there is marked collapse, as in A, rotational effects predominate (Figs. 1, B and 2, C). 
Where the amount of collapse is less, as in B, C, and D, due perhaps to tumor bulk and/or 
associated inflammation, there is much less rotation (Fig. 2, B); the “uniform filter effect” 
predominates 
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Fig. 6. Two cases of collapse not due primarily to endobronchial block (chronic infection and fibrosis 

A. Postero-anterior view Right lung shrunken but fairly well aerated, Contraction of right hemithorax 

B. Lateral view corresponding to A. Marked retrosternal and retrocardiac clear space. The posterior border 
of the heart is visible. Both leaves of the diaphragm are seen because the collapsed right lung is not airless, al 
though there is some pleuritis 

C. Postero-anterior view of another case. Left lung shrunken with only spotty aeration; probably pleuritis 
with parenchymal fibrosis and consolidation 

D. Lateral view corresponding to C. Marked retrosterna! clear space rhe heart is displaced posteriorly to 
a marked degree. The retrocardiac space is therefore diminished and is lost in the density of the left lung and 
pleura, which also conceals the posterior heart border and left leaf of the diaphragm 
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Fig. 7. Lobar emphysema, left upper lobe 
A. Postero-anterior view showing displacement of the mediastinum to the right by the distended left upper 
lobe 
B. In the lateral view the retrosternal space is increased. Arrows point to the anterior margin of the heart 
and ascending aorta outlined against the herniated left lung. The right leaf of the diaphragm is seen because the 
right lung is aerated. 
Courtesy of Dr. Daniel Keating 
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A : 
Fig. 8. Total pneumonia on left. : t! 
A. Postero-anterior view. Consolidation without shift of the mediastinum. i ° 
B. Lateral view shows normal retrosternal space. The posterior border of the heart, left leaf of the dia 
phragm, and retrocardiac space are obliterated because they are in contact with consolidated lung. A ‘“‘uniform ' 
filter effect’’ is present because the lung is airless but not displaced ’ 
Pp 
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Fig. 9. Combination of collapse (due to endobronchial neoplasm) and fluid (due to pleural metastasis 
A. Postero-anterior view. Left hemithorax opaque. Heart displaced to right 

B. Lateral view corresponding to A. The retrosternal and retrocardiac spaces are hazy. Some detail in 
the right lung can be seen. The posterior border of the heart is faintly seen, because the laterally displaced 
atrium protrudes for a greater distance into the right lung. Massive fluid overshadows collapse 

C. Postero-anterior view after removal of pleural effusion 
and mediastinum are now displaced to the left 

D. Lateral view corresponding toC. The appearance of total collapse is the same as in 3, D and 5, A 
points to edge of collapsed left lung in contact with herniated right lung 


rhe left hemithorax is still opaque but the heart 


Arrow 
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lung is aerated and contributes radio- 
lucency to the lateral roentgenogram. 
The effect of the consolidation in the lateral 
view is that of a relatively evenly applied 
filter; if the roentgen penetration is 
adequate, the anterior mediastinum is 
still seen as a shadow of diminished den- 
sity. The factors which govern visualiza- 
tion of the posterior heart border and the 
descending aorta are generally the same 
as those discussed under collapse. There 
will, of course, be no displacement of these 
structures or of the normal lung. 

In the presence of a massive pleural 
effusion, the mediastinum is displaced to 
the opposite side. The fluid displaces the 
homolateral lung from the space in front 
of the heart; the bulging anterior medias- 
tinum displaces the opposite lung also. 
The fluid, in contact with the anterior 
cardiac margin and the ascending aorta, 
obliterates the normal difference in den- 
sity (silhouette effect). The appearance 
in the lateral view is thus one of an overall 
homogeneous grayness, the fluid acting as 
a filter of approximately even density. 
Once again, the ability to distinguish the 
posterior cardiac border and the descend- 
ing aorta depends on whether these struc- 
tures are surrounded by fluid, or whether 
they remain partly in contact with the 
opposite, aerated lung. The homolateral 
diaphragm, as in pneumonia or airless 
collapse, is obliterated. 

The effect of total effusion on the 
appearance of the anterior mediastinum in 
the lateral roentgenogram is the converse of 
the appearance in collapse. However, 
if the effusion is not massive, there may be 
no effect on the appearance of the anterior 
mediastinum. 

Combinations of pneumonia, collapse, 
and fluid may occur. When collapse and 
pneumonia occur together, the appearance 
in the lateral view is that of collapse. A 
very large pleural effusion, however, will 
overshadow either pneumonia or collapse 
when they are also present (Fig. 9). 
Obviously the appearance in the postero- 
anterior film is of great importance in the 
differential diagnosis. 
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It should be remembered that in chronic 
pulmonary emphysema, with an increase 
in the depth of the thorax, the anterior 
mediastinum and retrocardiac spaces are 
usually large and quite radiolucent in the 
lateral view. 


SUMMARY AND CONCLUSIONS 


1. The net difference in pressure be- 
tween the two halves of the thorax which 
results when a lung collapses is exerted on 
the mediastinum. The weaker, anterior 
mediastinum shifts most toward the 
affected side. The normal, contralateral 
lung moves in front of the heart and 
aorta, displacing the affected lung postero- 
laterally and downward. This accounts 
for the appearance in the lateral roent- 
genogram: (qa) increase in size and radio- 
lucence of the anterior mediastinum with 
posterior displacement of the heart and 
great vessels; (b) generalized increase in 
density postero-inferiorly; (c) delinea- 
tion of the margin of the collapsed lung if it 
is in contact with opposite, over-expanded 
lung at the retrocardiac space (silhouette 
sign). 

2. The final appearance in the lateral 
roentgenogram is independent of the side 
involved or the site of the original endo- 
bronchial block. It is essentially the same 
whether the collapse is due to constricting 
pleuritis or to fibrosis, or even when the 
basic abnormality is obstructive emphy- 
sema of the opposite lung. 

3. In massive unilateral pneumonia 
the anterior mediastinum does not change 
appreciably in appearance; in massive 
effusion the radiolucent shadow of the 
anterior mediastinum is obliterated. 

4. A large amount of pleural effusion 
will overshadow collapse or pneumonia in 
the lateral view. 

5. Visualization of the individual struc- 
tures of the mediastinum will depend on 
whether they are entirely in contact with 
fluid, pneumonia, or collapsed airless lung. 
If there is appreciable contact with the 
aerated lung in a plane tangential to the 
ray in the lateral view, they can be dis- 
tinguished (silhouette effect). 
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Notre: We wish to express appreciation to our 
Associate, Dr. Albert R. Bennett, for the diagrams 
and to Mr. William Stevenson and Mr. Robert 
Newhouse of the Department of Photography of 
Mount Sinai Hospital for the reproductions. 
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SUMARIO 


Colapso Pulmonar Unilateral Total: 


La diferencia neta en la presién entre las 
dos mitades del té6rax que sobreviene 
cuando se aplasta un pulmén recae sobre el 
mediastino. El mediastino anterior, mas 
débil, se desvia mas hacia el lado afectado. 
El pulmén contralateral, normal, se mueve 
al frente del coraz6n y de la aorta, despla- 
zando el pulmén afectado posterolateral- 
mente y hacia abajo. Esto explica el 
aspecto observado en la radiografia lateral: 
(a) aumento del tamafio y de la radiolu- 
cencia del mediastino anterior con despla- 
zamiento hacia atras del coraz6n y de los 
grandes vasos; (b) aumento generalizado 
de la densidad posteroinferiormente; (c) 
demarcacién mas clara del borde del pul- 
m6n aplastado si se halla en contacto con 
el hiperexpandido pulmén opuesto en el 
espacio retrocardiaco (el llamado signo de la 
silueta). ' 

El aspecto final en la radiografia lateral 
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es independiente del lado afectado o del 
sitio del primitivo bloqueo endobronquial. 
Es en el fondo idéntico ya se deba el 
colapso a pleuritis constrictiva o a fibrosis, 
y aun cuando la anomalia fundamental es 
enfisema oclusivo del pulm6én opuesto. 

En la neumonia unilateral masiva, el 
mediastino anterior no varia mayor cosa de 
aspecto; en el derrame masivo se oblitera 
la sombra radioluciente del mediastino an- 
terior. Una gran cantidad de derrame 
pleural eclipsara el colapso o la neumonia 
en la radiografia lateral. 

La visualizacién de los distintos érganos 
del mediastino dependera de si se encuen- 
tran totalmente en contacto con liquido, 
neumonia o pulmén aplastado sin aire. Si 
existe contacto apreciable con el pulmén 
aireado en un plano tangencial a los rayos 
en la radiografia lateral, pueden distin- 
guirse (efecto de silueta). 





Evaluation of the Recumbent Esophagogram in 
the Early Detection of Left Atrial Enlargement' 


S. SCHORR, M.D., F. DREYFUSS, M.D., and M. FRANKEL, M.D. 


Boer USE OF THE recumbent esophago- 
gram as a means of early detection of 
an enlarged left atrium has been reported 
previously (4, 8). It was assumed that 
such a view might afford an early—pos- 
sibly the earliest—sign of left atrial en- 
largement. 

Demonstration of a straight esophagus 
with the patient erect is considered by 
many clinicians to exclude a diagnosis of 
mitral valvular disease. It has been our 
experience, however, that in mild cases 
the esophagus may appear straight (nega- 
tive) in the upright position but may show 
some deviation (positive) on the recum- 
bent esophagogram. On the other hand, 
we are well aware that such a finding may 
lead to over-reading of roentgenograms, 
with diagnosis of mitral valvular disease 
where none is present. Consequently er- 
rors in interpretation may occur in both 
directions (5). 

In the present study we shall report 
further experiences with this procedure 
and evaluate its reliability in a larger se- 
ries of cases. 

METHOD 

Fluoroscopy of the chest was _per- 
formed, and postero-anterior teleroent- 
genograms and left and right anterior ob- 
lique films were obtained. The erect 
esophagogram was taken most often in the 
right lateral projection, and part of the 
same film was used for the right lateral 
recumbent esophagogram. The right lat- 
eral view was preferred to the right an- 
terior oblique, since comparison of films 
is difficult when the angle of obliquity 
varies even slightly. 

All esophagograms were obtained under 
fluoroscopic control, after most of the 
barium-swallow had passed down the 
esophagus. The roentgenograms were 


taken in mid-inspiration, but fluoroscopy 
was performed both in deep inspiration 
and expiration. Fluoroscopy in expira- 
tion was done to rule out the possibility 
that changes in the height of the dia- 
phragm in the recumbent position might 
cause a localized, well defined imprint in 
the lower third of the esophagus. 

The presumptive clinical diagnosis was 
formulated in all cases before the x-ray 
examination. 


MATERIAL AND RESULTS 


This study is based on 311 cases in 
which complete clinical and roentgeno- 
logical data were available, including 173 
cases with definite clinical evidence of 
mitral valvular disease, 17 with probable 
mitral valvular disease, 7 with various 
types of congenital heart disease, and 
a control group of 114 patients without 
clinical evidence of heart disease of any 
kind. Among the controls were patients 
with a high right diaphragm due to vari- 
ous causes, such as pregnancy, kypho- 
scoliosis, amebiasis of the liver, and phrenic 
crush. In 105 of this group the erect as 
well as the recumbent esophagogram 
showed a straight esophagus, with no 
localized, well defined indentation. In 
18 of these cases a straightening of the 
left border of the heart, in 2 cases a 
prominent pulmonary segment, and in 
3 straightening of the left heart border to- 
gether with a prominent pulmonary seg- 
ment were demonstrable on the postero- 
anterior and right oblique views (Figs. | 
and 2). 

In 3 patients with clinically normal 
hearts the esophagogram was positive in 
both the erect and the recumbent view, 
while no other corroborative x-ray signs 
of mitral valvular disease were detected. 
In 6 clinically normal cases only the re- 
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Fig. 1. B.B., female, 46 years old. Clinically normal heart. 
a. Postero-anterior view: Heart of normal size and shape. b. Esophagogram, erect, negative. c. Esoph- 
agogram, recumbent, negative. 





Fig. 2. S.J., female, 35 years old. Clinically normal heart 
a. Postero-anterior view: High left diaphragm. Severe kyphoscoliosis. Normal heart. b. Esophago 
gram, erect, negative. c. Esophagogram, recumbent, negative 





cumbent esophagogram was positive, while It was not considered of value for the 
the erect was negative. In 3 of these purpose of this study to make any dis- 
cases corroborative x-ray signs of mitral tinction between pure mitral stenosis and 
disease were obtained (Fig. 3). No case mitral insufficiency, occurring either singly 
of a clinically normal heart was encountered or in combination. 

in which the erect esophagogram was There were 62 cases with definite clini- 
positive and the recumbent negative. cal evidence of mitral valvular disease 
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Fig. 3. B.L., female, 20 years old. Clinically normal heart. 
a. Postero-anterior view: Heart of normal size and shape. b. Esophagogram, erect, negative. c. Esoph- 
agogram, recumbent, positive; minor displacement (false positive?). 





Fig. 4. H.T., female, 23 years old. Clinical diagnosis of mitral valvular disease 
a. Postero-anterior view: Heart of normal size and shape. b. Esophagogram, erect, showing slight posterior 


displacement. c 
esophagus posteriorly. 


and both a positive erect and recumbent 
esophagogram. Straightening of the left 
border of the heart was found in 30 cases 
of this group, prominence of the pul- 
monary segment in 8, and the two to- 
gether in 14 cases. The remaining 10 


Esophagogram, recumbent, showing much deeper and better defined local indentation of the 


cases showed no x-ray features of mitral 
valvular disease whatever, except for posi- 
tive erect and recumbent esophagograms. 
Although a well localized indentation of 
the barium-filled esophagus was found in 
the erect position in the above cases, this 
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TABLE I: SumMMARY OF CASES 


PA View: 


: ' Esophagogram a Straighten- 
t » 0 
— A Recum- of ing of the 
‘oni Erect bent Coss Left Heart 
ases 
Border 
(Cases) 
Definite + + 62 30 
mitral 27 7 
valvular + 84 31 
disease + - 0 0 
Suspected + + 5) 2 
mitral 9 5 
valvular - os 3 l 
disease + - 0 0 
Normal + + 3 0 
heart ~ - 105 18 
- + 6 2 
+ _ 0 0 
Tota CASES 204 
Note: The 7 patients with congenital heart disease are 


was deeper and more clearly defined in 
the recumbent esophagogram, and the 
displacement of the mucosal folds from 
their normally straight course was demon- 
strated more strikingly in this latter view 
(Fig. 4). 

On the other hand, in a group of 27 
patients with mitral valvular disease diag- 
nosed clinically, both the erect and the 
recumbent esophagogram were found to 
be negative. In this group the postero- 
anterior view showed straightening of the 
left heart border in 7 cases only, while 
bulging of the pulmonary segment or 
other x-ray features of mitral disease such 
as ‘‘double contour’’ were not encountered 
in any instance. 

The group deserving special emphasis 
consisted of 84 cases of mitral valvular 
disease diagnosed clinically in which the 
recumbent esophagogram was _ positive 
while the erect esophagogram was nega- 
tive. Straightening of the left border of 
the heart was present in 31 of these cases, 
bulging of the pulmonary segment oc- 
curred in 2, while both phenomena were 
demonstrable in 15. Other x-ray fea- 
tures, such as “‘double contour”’ or eleva- 
tion of the left main bronchus, were not 
found. In 36 of the 84 cases (43 per cent), 
no corroborative x-ray signs of mitral 
valvular disease could be detected apart 
from the well defined, localized indentation 
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Corroborative X-ray Signs 


Straightening With No 
RAO View: of Left Border Percentage Corrobora 
Pulmonary and Pulmo- of Cases tive X-ray 
Segment nary Segment With Cor- Signs 
Prominent Prominent roborative (Cases 
(Cases) (Cases) X-ray Signs 
8 14 84% 10 
0 0 26% 20 
2 15 57% 36 
0 0 0 
l 0 2 
0 0 4 
0 0 2 
0 0 0 
0 0 3 
2 3 22% 82 
0 1 3 


0 


not included in this table. 


of the barium-filled esophagus in the re- 
cumbent position (Figs. 5 and 6). 

In this group of 84 patients were 12 
children between the ages of four and 
twelve years and 30 adolescents between 
thirteen and eighteen years. 

It is again to be stressed that in no case 
with a positive esophagogram in the erect 
position was a negative esophagogram 
obtained in the recumbent position. 

In the group of 17 cases in which mitral 
valvular disease was suspected on clinical 
grounds, the esophagogram in both posi- 
tions was positive in 5 cases, and corrobora- 
tive x-ray signs of mitral valvular disease 
were found in 3. In 9 cases the esophago- 
gram was negative in both positions, 
though 5 of these showed straightening 
of the left border of the heart in the pos- 
tero-anterior view only. In 3 cases only 
the recumbent esophagogram was posi- 
tive, and in only 1 was straightening of 
the left border of the heart noted in the 
postero-anterior view. 

In a small group of children we were 
able to follow clinically and roentgenologi- 
sally the course of rheumatic heart disease. 
At the beginning, no heart murmurs were 
heard, and the only positive x-ray finding 
was furnished by the recumbent esophago- 
gram. On re-examination several weeks or 
months later, heart murmurs consistent 
with mitral valvular disease were audible, 
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Fig. 5. S.S., female, 19 years old. Clinical diagnosis of mitral valvular disease 
a. Postero-anterior view: Heart of normal size and shape. b. Esophagogram, erect, negative. c. Esoph- 
agogram, recumbent, positive. Definite posterior displacement 





Fig. 6. K.A., female, 19 years old. Clinical diagnosis of mitral valvular disease. 
a. Postero-anterior view: Pulmonary segment of left border prominent. b. Esophagogram, erect, negative 
c. Esophagogram, recumbent, positive. Definite posterior displacement 


and even the erect esophagogram was including the esophagogram in the re- 
positive (Fig. 7). cumbent position, were negative. On re- 

In other cases the clinical findings con- examination, several months later, all 
sistent with mitral valvular disease were x-ray features pointing to mitral valvular 
well established, whereas the x-ray signs, disease still remained negative, but the 
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Fig. 7. J.J., male, 11 years old. Rheumatic history, joint swelling and pain, clinically no murmurs audible 
First examination Aug. 16, 1953: a. Postero-anterior view, showing slight mitral configuration. b. Esoph- 
agogram, erect, negative. c. Esophagogram, recumbent positive. Posterior displacement. 
Second examination Sept. 8, 1953. Systolic mitral murmur now audible (confirmed by phonocardiogram 
d. Esophagogram, erect, positive, showing posterior displacement. e. Esophagogram, recumbent, showing 
more marked posterior displacement 


recumbent esophagogram was positive 129, described atrial dilatation as an early 
(Fig. 8). and positive sign of disease of the mitral 

In 7 cases of various types of congenital valve and stated that absence of this sign 
heart disease, the esophagus followed a made such a diagnosis doubtful. In not 
straight course both in the erect and in every case of mitral valvular disease, 


the recumbent position (Fig. 9). however, is the left atrium enlarged 
(Epstein, 1; Schwedel, 9; Pariser ef ai., 
DISCUSSION 6). The reasons for these exceptions are 


According to the nomenclature and not clear. Kaye ef al. (3) found back- 
criteria for diagnosis of diseases of the ward displacement of the esophagus to be 
heart, the demonstration of left atrial the most frequent positive x-ray feature of 
enlargement by radiological means is one mitral valvular disease (75 per cent) 
of the necessary criteria for a diagnosis of but at the same time it was the most 
mitral valvular disease. Rigler (7), in frequent ‘‘false positive’’ finding in a con 
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Fig. 8. S.Z., female, 12 years old, with mitral valvular disease diagnosed clinically; also subacute bacterial 
endocarditis 
First examination Dec. 27,1951: a. Postero-anterior view, showing heart normal in size and shape. b. Esoph- 
agogram, erect, negative. c. Esophagogram, recumbent, negative 
Second examination Aug. 13, 1952: Postero-anterior view unchanged. d. Esophagogram, erect, showing 
very slight posterior indentation. e. Esophagogram, recumbent, showing definite posterior displacement. 


trol group with normal hearts (10 per cent). 
The incidence of apparently false positives 
even with the more sensitive procedure of 
recumbent esophagography in our series 
of cases is similar (8 per cent). 

It is possible that some or all of these 
cases may represent instances of very 
early ‘‘subclinical’’ left atrial enlarge- 
ment; only long term clinical and x-ray 
follow-up studies can confirm this pos 


sibility. In 3 of our 9 cases in which only 
the recumbent esophagogram was positive 
there were other corroborative x-ray signs 
of left atrial enlargement. On the other 
hand, it is possible that this finding may 
also be due to minor anatomical variations 
of no pathological significance. 

A high right diaphragm is considered 
by many as a cause of posterior displace- 
ment of the esophagus (Schwedel, Roesler, 
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Fig. 9. N.G., female, 5 years old. 


Esophagogram, erect, negative. c. 


Pillmore, Kaye et al.}. Displacement due 
to this cause, however, involves the whole 
length of the esophagus and is quite dif- 
ferent from the well localized retrodis- 
placement produced in the lower third 
of the esophagus by an enlarged left 
atrium. Such retrodisplacement is con- 
fined to the area between the bifurcation 
of the bronchus and a point slightly above 
the dome of the right diaphragm. This 
localized displacement of the esophagus 
was not observed in our series of cases 
with high right diaphragms and normal 
hearts. , 

It is significant that in our series of 
cases a negative recumbent esophagogram, 
was never obtained in the presence of a 
positive erect one. 

In the early stages of mitral valvular 
disease the heart in the postero-anterior 
view may retain its normal size and con- 
tour. Since an erect esophagogram may 
show a straight esophagus and the only 
positive x-ray sign present may be that 
obtained by the recumbent esophagogram, 
this method should be applied in patients 
with suggestive rheumatic histories and 
questionable heart murmurs. In the pres- 


ence of a positive recumbent esophago- 
gram, the diagnosis of a functional mur- 
mur becomes improbable and it must be 
concluded that organic heart disease is 
present. 





Congenital heart disease diagnosed clinically (probable interatrial septal 
defect ). 
a. Postero-anterior view, showing prominent pulmonary segment of left border 


Right heart enlarged. b. 


Esophagogram, recumbent, negative. 


SUMMARY 


1. The reliability of the recumbent 
esophagogram as a sensitive means of de- 
tecting mild left atrial enlargement was 
investigated in 304 patients. Of these, 
173 had definite clinical evidence of mitral 
valvular disease, in 17 the presence of 
mitral valvular disease was suspected, 
114 had clinically normal hearts. 

2. In the cases of clinically normal 
hearts, findings on both the erect and the 
recumbent esophagogram were normal, 
except in 8 per cent, where a positive esoph- 
agogram, erect or recumbent, was obtained. 

3. In 62 cases of mitral valvular dis- 
ease in which the esophagogram in the 
erect position was positive, the recumbent 
esophagogram usually demonstrated a 
clearer, deeper, and better localized retro- 
deviation. 

4. In S84 cases with mitral 
disease cCiagnosed on clinical 
only the recumbent esophagogram 
positive, and in 36 of these cases there were 
no other corroborative x-ray signs of the 
condition. 

5. In the group of cases in which mitral 
valvular disease was suspected by the 
clinician and corroborative x-ray signs 
were demonstrated, 9% showed negative 
and 8 showed positive esophagograms. 

6. In no case with a positive erect 


valvular 
grounds, 
was 
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esophagogram was there a negative re- 
cumbent esophagogram. 


7. This study confirms our previous 


opinion that the recumbent esophago- 


gram is a reliable and sensitive indicator of 


slight left atrial enlargement. 


Diagnostic X-Ray Department 
Hadassah University Hospital 
Jerusalem, Israel 
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SUMARIO 


Justipreciacidn del Esofagograma en Deciubito en el Descubrimiento Temprano 
de la Hipertrotia de la Auricula Izquierda 


En 304 enfermos, se investigé la fidedig- 
nidad de los esofagogramas obtenidos en la 
posicion recostada como medio sensible para 
descubrir la hipertrofia de la auricula 
izquierda. De ellos, 173 tenian signos 
clinicos bien definidos de afeccién de la 
valvula mitral, en 17 se sospechaba la 
existencia de dicha afeccién y 114 tenian 
corazones clinicamente normales. En estos 
iltimos enfermos, con pocas excepciones, 
los hallazgos arrojados por el esofagograma 
en las posiciones tanto erguida como recos- 
tada fueron normales. En 8 por ciento de 
este grupo, se obtuvo un esofagograma 
positivo, con el enfermo ya de pie o recos- 
tado. 

En 62 casos de insuficiencia mitral, en 
que era positivo el esofagograma en la 
posicién erguida, el tomado en la posicién 
recostada revel6 casi siempre una retro- 


desviacién mas clara, mas intensa y mejor 
localizada. 

En 84 casos con insuficiencia mitral diag- 
nosticada a base clinica solamente, el eso- 
fagograma en deciibito resulté6 positivo, y 
en 36 de estos casos no habia otros signos 
roentgenoldégicos corroborativos. 

En el grupo de casos en que sospechaba 
afeccién de la valvula mitral el clinico y se 
encontraron signos roentgenoldégicos corro- 
borativos, 9 revelaron esofagogramas nega- 
tivos y 8 positivos. 

En ningiin caso con esofagograma posi- 
tivo en posicién erguida, result6 negativo 
el esofagograma en decibito. 

Confirma este estudio la opinién abri- 
gada por los AA. desde antes, de que el eso- 
fagograma en dectibito es un indicador fi- 
dedigno y sensible de la hipertrofia leve de 
la auricula izquierda. 
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Roentgen Manifestations of Milk Drinker’s Syndrome’ 


MAXWELL H. POPPEL, M.D., and BERTRAM E. ZEITEL, M.D. 


_ ROENTGEN finding of calcinosis in 
the presence of a history of prolonged 
and excessive milk consumption (usually 
for peptic ulcer) and renal insufficiency 
should indicate the diagnosis of milk 
drinker’s syndrome. It is our purpose in 
this paper to present the clinical syn- 
drome, demonstrate its roentgen manifes- 
tations, and discuss its pathological phys- 
iology. 


HISTORICAL 


In 1949, Burnett et al. (3) described a 
syndrome following prolonged intake of 
excessive quantities of milk and alkali. 
The essential components were hyper- 
calcemia without hypercalcuria or hypo- 
phosphatemia, calcinosis manifested by 
band keratitis, renal insufficiency with 
azotemia and mild alkalosis, and improve- 
ment on a diet low in milk and absorbable 
alkali. The cases resembled hyperpara- 
thyroidism with renal insufficiency but 
were differentiated from the latter by nor- 
mal urinary calcium, normal or elevated 
serum phosphorus, absence of skeletal 
demineralization, and lowering of serum 
calcium on a low calcium diet. On theoret- 
ical grounds the authors thought that a 
combination of elevated serum calcium 
and normal or slightly elevated phosphorus 
would predispose to metastatic calcinosis. 
The calcinosis was uniformly present as 
band keratitis, but in only one instance as 
widespread subcutaneous calcifications. 
Elimination of milk from the diet resulted 
in significant lowering of serum calcium 
and phosphorus. 

ROENTGEN FINDINGS 

The characteristic roentgen appearance 
of metastatic calcinosis is one of calcific 
deposits in the subcutaneous _ tissues, 
usually in proximity to joints. The masses 


are amorphous; they vary in size from 
nodules to bulky tumors, and are un- 
accompanied by change in osseous struc- 
ture. Ancillary findings include wide- 
spread calcifications in blood vessels, falx 
cerebri, kidneys, and lungs. 


PATHOLOGICAL PHYSIOLOGY 


Albright (1) stated that in primary 
hyperparathyroidism elevated serum and 
urinary calcium predispose to the forma- 
tion of calcium phosphate and oxalate 
stones. Later, nepbrocalcinosis causes re- 
nal failure and phosphorus retention. At 
this stage, kidney damage is no longer re- 
versible. Secondary hyperparathyroidism 
following chronic renal disease occurs when 
phosphorus retention causes a lowering of 
serum calcium which, in turn, stimulates 
the parathyroid glands. Rebound eleva- 
tion of calcium results, and in time meta- 
static calcinosis occurs. 

Wermer et al. (7) postulated the role 
of the kidney to be the same regardless of 
the parathyroid function. They concluded 
that the prerequisite for calcinosis is 
saturation of the circulating blood with 
calcium and phosphorus. Renal calcinosis 
occurs when the two cations are pre- 
cipitated in the postglomerular paren- 
chyma. Later the disease progresses to 
metastatic calcinosis, occurring in normal 
tissue in contradistinction to the dystrophic 
tissues calcified in scleroderma. 

Snapper (6) concluded that it is difficult 
to explain metastatic calcinosis solely by 
oversaturation of the tissues by calcium 
phosphate. His theory was that calcium is 
deposited preferentially in organs where 
the excretion of acid results in temporary 
tissue alkalinity, which favors precipita- 
tion of calcium carbonate and phosphate. 
An explanation is thus offered for the fact 
that the kidneys and lungs, but not the 
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Figs. 1 and 2. Case I. Giant amorphous calcific deposits in the soft tissues of the right shoulder (Fig. 1) 
and in the soft tissues overlying both hips, in the buttocks, and overlying the sacrum (Fig. 2 There is no osseous 


abnormality 


subcutaneous tissues, are preferred sites of 
calcinosis. 

Kirsner and Palmer (5) found that pro- 
longed alkali therapy of peptic ulcer, com- 
plicated or uncomplicated by alkalosis, does 
not result in permanent impairment of 
renal function in patients with previously 
normal kidneys. Becker ef al. (2) reported 
a 36 per cent incidence of renal calcinosis 
in 99 autopsied cases of chronic duodenal 
ulcer. Their hypothesis was that high 
calcium intake and transient episodes of 
alkalosis cause calcinosis. In none of their 
cases did irreversible renal failure occur. 

Dworetzky (4) reported a case of milk 
drinker’s syndrome in a patient with 
peptic ulcer who had impaired renal func- 
tion and calcinosis, reversible on a normal 
diet with aluminum hydroxide. The 
patient had been on a Sippy regime with 
excessive milk intake for sixteen years. 
Despite three years of careful dietary 
management, renal insufficiency persisted. 


COMMENT 


We believe that conflicting theories of 
the pathogenesis of calcinosis in the milk 
drinker’s syndrome can be unified into one 
concept. The sine gua non is prolonged 
excessive consumption of milk. The blood 
becomes saturated with calcium and phos- 


phorus, which are precipitated in the renal 
tubules and parenchyma. If alkalosis is 
present, the kidneys excrete an increased 
quantity of acid. As a result, the rate of 
precipitation of calcium salts in the kidney 
is increased. Once renal insufficiency su- 
pervenes, excretion of calcium tends to be 
fixed, and the serum levels of both cations 
remain elevated. Metastatic calcinosis 
and further nephrocalcinosis result, with 
perpetuation of the cycle. Elimination 
of milk from the diet can bring about a 
return of serum calcium and phosphorus 
to normal and can reverse metastatic 
calcinosis but cannot significantly reverse 
renal insufficiency. When metabolic acido- 
sis develops in the course of uremia, 
calcinosis progresses so long as milk con- 
sumption continues. In the medical man- 
agement of peptic ulcer, therefore, periodic 
determinations of serum calcium, non- 
protein nitrogen, and CO.-combining power 
are advisable. If the findings are abnor- 
mal, elimination of milk and absorbable 
alkali from the treatment regime is in- 
dicated. 
CASE REPORTS 

Two cases are presented in detail to 
illustrate the evolution of milk drinker’s 
syndrome. 
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Case I: F.S.,a55-year-old white male, was trans- 
ferred to the Psychiatric Division of Bellevue Hos- 
pital on Oct. 19, 1954, from another hospital. In- 
cision and drainage of a chronic right subdeltoid 
bursitis had been done on Oct. 3, with subsequent 
infection. On admission, the patient was febrile, 
confused, and emaciated in appearance. There was 
a draining sinus below a healed scar on the right 
shoulder. Overlying the right buttock was a firm 
mass measuring 8 X 10 inches. A similar mass, 4 X 
5 inches, overlay the left buttock, and anterior to 
the right hip was a third mass, 4 inches in diameter. 

The patient gave a history of intermittent post- 
prandial epigastric pains of twelve years duration, 
related to greasy foods and relieved by vomiting or 
drinking milk. He admitted to drinking 3 to 4 
quarts of milk daily for eleven vears, with a recent 
reduction to 1 to 2 quarts and occasional use of bi- 
carbonate of soda. Nine years earlier he first noticed 
a mass on the left elbow. It was excised but re- 
curred. The next year a similar mass was removed 
from the left shoulder and diagnosed as chronic cal- 
cific bursitis. Six years previously masses appeared 
over both hips and continued to grow. One year 
prior to admission, biopsy of a right subdeltoid 
bursitis was done elsewhere and calcinosis was re 
ported. 

According to the Records Division, the patient 
had been examined in June 1954, at the 
Bellevue Hospital Employability Clinic. Pertinent 
physical findings at that time included masses, similar 
to those described above, over both hips and the 
right shoulder. Laboratory data revealed a moderate 
normocytic anemia and renal insufficiency. Roent- 
gen studies disclosed a normal chest, deformed duo- 
denal bulb, and giant calcific deposits in the soft 
tissues of the right shoulder (Fig. 1) and pelvis, 
overlying both hips and the sacrum (Fig. 2). A 
diet low in calcium and fat, with no milk, was pre- 
scribed. 

Laboratory data on admission were: hemogram: 
hemoglobin 8.5—11.5 gm. (after transfusions) ; hemat- 
ocrit: 26-34 per cent; urinalysis: sp. gr. 1.006— 
1.010; CaCO sCaPO, crystals; blood chemistry: 
non-protein nitrogen 150 mg. per cent, gradually 
reduced to 56-80 mg. per cent; creatinine 3.6-1.0 
mg.; CO,-combining power 32, 44, 44 vol. per cent; 
serum calcium on restricted milk diet 9.4—9.8 mg. per 
cent, on milk ad lib. 12.5-13.6 mg. per cent; serum 
phosphorus initially 7.2 mg. per cent, low of 3.3 on 
restricted milk diet, average and mean value 5.6; 
renal function studies: PSP excretion 5 per cent in 
fifteen minutes, 15 per cent in forty-five minutes; 
urea clearance 21 c.c./min.; twenty-four-hour urine 
calcium output on milk-free diet 34, 41 mg., with 
milk ad lib. 96, 203, 382 mg. 

There were dense white plaques in both tympanic 
membranes, interpreted as calcific deposits, and 
limbal calcific infiltrates, described as band keratitis. 

Roentgenograms of the chest showed calcific de- 
posits in the aortic knob, left axilla, and both cer- 
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Fig. 3. Case I. Roentgenogram obtained four 
months after Fig. 1, showing considerable resorption of 
the calcific deposits in the right shoulder 


vical regions. A gastrointestinal study revealed a 
persistently deformed duodenal bulb due to chronic 
duodenal ulcer. The osseous structure appeared 
normal. There were extensive calcification in periph- 
eral blood vessels and giant amorphous calcific 
deposits in the soft tissues overlying both hips and, 
to a lesser extent, the right shoulder (Fig. 3). Com 
parison with the film taken in June of 1954 showed 
the calcific deposit in the right shoulder to be greatly 
decreased in size. 

The patient improved clinically, but chronic 
renal insufficiency persisted. On a low calcium diet, 
the serum calcium fell to normal and serum phos 
phorus towards normal. When milk was given 
without restriction, the findings were reversed. 


This was a case of milk drinker’s syn- 
drome following prolonged excessive con- 
sumption of milk with reversible metastatic 
calcinosis, elevated serum calcium and 
phosphorus reversible on a milk free diet, 
and chronic irreversible renal insufficiency 
with acidosis. Previously, the condition 
had been erroneously diagnosed as chronic 
calcific bursitis. 

Case II*: E. B., a 67-vear-old white male, was 
admitted to Bellevue Hospital on Feb. 1, 1949, 
complaining of postprandial abdominal pain and 
vomiting of several months duration. Since 1928 
he had been treated intermittently for pulmonary 
tuberculosis. In 1936 a gastrointestinal study done 


? Previously reported by Wermer ef al. (7) 
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Fig. 4. Case II. 


Amorphous calcific deposits over- 
lying the right clavicle, upper scapula, and head of 


humerus. The findings are confined to the soft tissues 


because of recurrent abdominal pain revealed a duo- 
denal ulcer. The patient was placed on the Sippy 
regime, with considerable relief of symptoms. Dur- 
ing the following thirteen years he adhered to a 
dairy diet, taking 2 to 3 quarts of milk daily, supple 
mented by Sippy powders and alkalis. Eighteen 
months prior to admission tender swellings de- 
veloped on the back, right shoulder, and right wrist. 

Physical examination revealed rubbery masses 6 
to 8 cm. in diameter overlying the inferior angle of 
the scapulae. Similar irregular masses were present 
over the right wrist and acromioclavicular joint, 
without limitation of motion. Band keratitis was 
present bilaterally. 

The sputum was positive for acid-fast bacilli. 
Blood studies revealed a mild anemia; blood urea 
nitrogen, 58-61 mg. per cent; serum calcium 10.8 
11.8 mg. per cent; serum phosphorus 3-5 mg. per 
cent; alkaline phosphatase 3-5 Bodansky units; 
total proteins 7.2 gm., with an albumin-globulin 
ratio of 4.9/2.3; Co.-combining power 14-38 vol. 
per cent. Urinary findings were: specific gravity 
1.007-1.010; albuminuria; pyuria; PSP excretion 
less than 5 per cent; forty-eight-hour calcium out 
put 312 mg. 

Roentgen studies revealed bilateral pulmonary 
tuberculosis, chronic duodenal ulcer, and large ir- 
regular amorphous calcific deposits at the inferior 
margin of the scapulae, over the right acromiocla 
vicular joint (Fig. 4), and over the distal ulna (Fig. 
5) 

The hospital course was progressively downhill, 
with control of symptoms by a regular diet plus 
Sippy powders. Biopsy of the right scapular mass 
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showed calcium granules in an eosinophilic matrix, 
Transurethral prostatectomy was done to relieve 
dysuria and frequency. Milk and alkali were re 
moved from the diet, and over a period of months the 
subcutaneous calcifications underwent resorption. 
The blood count, blood chemistry, and renal func- 
tion did not improve. Serum calcium was 9.2-13.1 
and phosphorus was 1.9-4.0 mg. per cent. The 
patient began to vomit persistently, grew weaker, 
lost weight, and became uremic. Death occurred 
after thirteen months of hospitalization. 

Autopsy findings included chronic duodenal ulcer; 
metastatic calcifications in the lungs, kidney, and 
subcutaneous tissues; chronic glomerulonephritis; 
mild parathyroid hyperplasia; atherosclerosis of the 
aorta with calcification. 





Case II 


Amorphous calcific deposit in the 
soft tissues overlying the distal end of the right ulna 


Fig. 5. 


This was a case of milk drinker’s syn- 
drome following prolonged excessive intake 
of milk and alkali, with metastatic cal- 
cinosis reversible on a milk-free diet, inter- 
mittently elevated serum calcium and 
phosphorus before and after a milk-free 
diet, and chronic renal insufficiency, 
acidosis and uremia, causing death. 


SUMMARY 

1. Two cases of milk drinker’s syn- 
drome with metastatic calcinosis and 
chronic renal insufficiency are presented. 

2. Roentgen diagnosis and subsequent 
management of the disease are described. 

3. The altered physiology resulting 
from the prolonged and excessive con- 
sumption of milk is discussed. Reversi- 
bility of calcinosis and high serum calcium 
and phosphorus on a milk-free diet are 
stressed. 
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SUMARIO 


Manifestaciones Roentgenoldgicas del Sindrome de los Bebedores de Leche 


Comunicanse 2 casos del ‘‘sindrome de 
los bebedores de leche,’’ con calcinosis 
metastatica e insuficiencia renal crénica. 
Ambos enfermos describieron historias de 
excesivo consumo de leche durante un 
periodo prolongado de tiempo. 

El tipico aspecto roentgenoldégico es de 
depdsitos calcificos en los tejidos subcu- 
taneos, por lo general en la proximidad de 
las articulaciones. No hay alteraciones 
concomitantes en el tejido éseo. 

La explicacién del sindrome que se 
ofrece aqui es la siguiente: La sangre se 
satura de calcio y fésforo, que se precipitan 
en los tubos y el parénquima renales. Si 


existe alcalosis, los rifiones excretan una 
cantidad mayor de Acido. A consecuencia 
de ello, aumenta la velocidad de la precipi- 
tacién de las sales calcicas en el rifén. Una 
vez que sobreviene insuficiencia renal, la 
excreci6n de calcio tiende a fijarse y las 
concentraciones séricas de ambos cationes 
permanecen en el punto de saturacién. El 
resultado es calcinosis metastatica y mas 
nefrocalcinosis, con perpetuacién del ciclo. 
La eliminacién de la leche de la alimenta- 
cién puede rebajar a lo normal el calcio y 
el f6ésforo séricos y hacer virar la calcinosis 
metastatica, pero no invertir mayor cosa 
la insuficiencia renal. 








Cobalt 60 Beam Therapy: Three Years 
Experience at Montefiore Hospital (New York)’ 


JACOB R. FREID, M.D., HENRY GOLDBERG, M.D., WILLIAM TENZEL, M.D., CLARA L. OKRAINETZ, M.D., and 
M. ISAMETTIN ARAL, M.D. 


ADIATION in the supervoltage range 
R offers distinct advantages over con- 
ventional 200- to 400-kv radiation for the 
treatment of cancer. The cost and main- 
tenance of supervoltage x-ray equipment, 
however, is prohibitive for small cancer 
centers. The cobalt 60 beam therapy 
unit in use at the Montefiore Hospital is a 
simple, relatively inexpensive, and reliable 
apparatus for the production of gamma 
rays equal in penetration to x-rays pro- 
duced by a 3-MEV machine. A lead, 
steel-lined drum, about 2 feet in diameter 
and 4 feet high (Fig. 1), holds the radioac- 
tive cobalt. In front of the source is a 
hollow cone containing mercury, which ab- 
sorbs the radiation when the machine is not 
in use. The mercury is pumped out by re- 
mote control from the control room when a 
patient is to be treated. Should the power 
fail or the door of the treatment room be 
opened, the mercury will return by force 
of gravity into the cone. The size of the 
field is regulated manually by means of 
two levers which adjust the position of four 
lead blocks at right angles to one another. 

The personnel operating the Montefiore 
cobalt unit, who are monitored continu- 
ously by film badges and pocket dosime- 
ters, receive about 1 mraday. Thus, the 
operation of a cobalt 60 unit is as safe as 
that of an x-ray machine. 

The advantages of supervoltage over 
conventional radiation are purely physical. 
Because of increased penetration, the depth 
dose is greater. Thus, the dose at 10 cm. 
depth for a 10 X 10-cm. field is 35 per cent 
of the surface dose with 200 kv, h.v.1. 
1.5 mm. Cu; with cobalt 60 it is 56 per cent. 
In Figure 2 is shown a comparison of cobalt 
60 and 200-kv x-rays for a dose of 5,000 r 
delivered through three ports. With co- 


balt 60 the skin receives 4,000 r and the 
underlying tissues 3,500 r. With 200 kv 
the skin and underlying tissues must be 
given 6,500 to 7,500 r, which is beyond 
tolerance limits. Because the tendency to 
side-scatter is less with cobalt, the volume 
of normal tissue irradiated is smaller, re- 
sulting in less constitutional disturbance. 
Skin damage is considerably reduced, and 
absorption in bone is greatly decreased. 
Cobalt 60 can therefore be used to treat a 
tumor underlying normal bone with less 
danger of bone necrosis. 

Since the installation of the first high- 
intensity cobalt 60 beam therapy unit in 
the United States, at Montefiore Hospital, 
a number of such machines have been set 
up in various cancer centers in this coun- 
try. We therefore consider it worthwhile 
to record at this time some of our ob- 
servations on patients treated with this 
unit in the past three years. 


METHOD OF IRRADIATION 


The method by which cobalt 60 beam 
therapy is applied is most important. 
The services of a radiation physicist are 
essential, since accurate dosage planning 
and beam direction are integral parts of 
treatment. For the radiation to be most 
effective, with the least damage to healthy 
tissue, the rays must be so directed that 
they strike the tumor from several ports of 
entry. 

There are three steps in the preparation 
of a plan of irradiation. The first is the 
exact localization of the growth and the de- 
termination of the volume of tissue to be 
irradiated. For example, after the tumor 
has been located roentgenographically, the 
following procedure is followed for all 
head, neck, and chest lesions which can be 


1 From the Department of Radiotherapy, Montefiore Hospital, New York, N. Y. Presented at the Forty- 
first Annual Meeting of the Radiological Society of North America, Chicgao, IIl., Dec. 11-16, 1955. 
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treated with the patient in the erect posi- 
tion. A light plaster-of-paris cast is made 
of the portion of the body containing the 
) growth. On this cast special tapes with 
lead markers for localization are placed 
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on the cast after correction for distortion, 
the physicist locates two perpendicular 
axes through the center of the tumor. 
The second step is field selection. A con- 
tour of the cross section of the body is ob- 
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Fig. 1 


anteriorly, posteriorly, and laterally. With 
the patient in the cast, he is x-rayed in the 
position in which he is to be treated. An- 
teroposterior and lateral x-ray films are 
taken, and on these the radiotherapist 
outlines the volume of tissue to be irra- 
By identification of the markers 


diated. 
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tained at the level of the center of the 
lesion. By applying isodose curves from 
various angles, the physicist determines the 
most efficient method of obtaining a uni- 
form treatment field, with minimal dam- 
age to important structures such as eyes, 
spinal cord, etc. The third and final step 
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DISTRIBUTION OF DOSAGE WITH Co 60 
80cm S.S.0. THREE 7X/3 FIELDS 


Ca of Lung, Postoperative 
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Comparison of cobalt 60 and 200 kv for a tumor 
dose of 5,000 r 


Fig. 2 


is beam direction. The plan prepared by 
the physicist is discussed with the radio- 
therapist and, if it is approved, the center 
of the ports of entry and exit are marked on 
the cast (Fig. 3). 

The cast is worn during each treatment, 
the machine being so positioned that the 
Lucite cone fits into the center of the port 
of entry and the back pointer fits into the 
center of the exit port, with the result that 
the beam is always angled in the same 
direction (Fig. 4). The physicists have 


also devised a method of obtaining films to 
make sure that the tumor is being irra- 
diated as planned, using the cobalt 60 
source as a diagnostic x-ray tube. 
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To minimize the skin effect, rotation 
therapy of the vertical type is utilized in 
suitable cases. The patient is so positioned 
that the center of the tumor is at the center 
of rotation. Sometimes movement of the 
patient back and forth through a section of 
an arc is substituted for a complete revolu- 
tion, in order to spare an area which should 
not be irradiated. Rotation therapy has 
proved very useful in carcinomas of the 
head and neck, esophagus, bladder, and 
uterus. 

The overall period of treatment for most 
patients is five to seven weeks. Dosage 
varies. It is limited neither by the con- 
stitutional effect of the radiation nor by the 
skin reaction, but principally by the tol- 
erance of normal tissues in the field of ir- 
radiation. We have found that with treat- 
ments of five to seven weeks duration, 
intra-oral, laryngeal, and pharyngeal le- 
sions may be given 6,000 to 7,000 r, car- 
cinoma of the stomach and upper abdominal 
lesions 4,000 to 5,000 r, pelvic cancers 
5,000 to 6,000 r, and carcinoma of the 
bladder 5,000 to 7,000 r. The lower 
dosages are used for large lesions, where the 
best one can hope for is palliation. 


REACTIONS 


Constitutional effects are minimal even 
with irradiation of large volumes of tissue 
in the chest and pelvis. For intra-oral and 
intracranial lesions, reactions are almost 
non-existent or, at most, mild. Nausea 
may be a problem in treatment of disease 
in the upper abdomen, as in the stomach, 
liver, pancreas, etc. When present, how- 
ever, the reaction is milder than that ex- 
perienced with conventional radiation and 
can be controlled by Thorazine or pyri- 
doxine intramuscularly or by mouth, or by 
any of the other preparations used for 
radiation sickness. 

Local Tissue Reactions: Intra-oral and 
intravaginal mucous membrane reactions 
are better tolerated, probably because they 
are not associated with severe skin reac- 
tions. Irradiation of the mediastinum fre- 
quently leads to dysphagia, the result of 
radiation esophagitis. Decreasing the dose 
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Fig. 3 
Fig. 4. Patient about to be treated. 
the exit port 


for short periods of time and limiting food 
intake to fluids will overcome this diffi- 
culty. In pelvic irradiation, diarrhea and 
rectal and vesical tenesmus, due to radia- 
tion proctitis and cystitis, occasionally 
interfere with treatment. Temporary re- 
duction of dosage, plus administration of 
belladonna, gantrisin, or opium, as indi- 
cated, will control these complications. 

Skin reactions in cobalt beam therapy 
are less severe than in conventional irradia- 
tion. In our experience, only mild eryth- 
ema and bronzing were observed with 
large fields and total doses as high as 5,500 
to 6,000 r at 4 mm. below the upper surface 
of the skin, and total dosages of 4,500 to 
5,000 r at the skin. In some regions, how- 
ever, the skin reaction is slightly more 
marked, as for example in areas overlying 
the sternum and lower pelvis. Wet 
desquamation was noted in a few instances. 

Epilation is common with doses above 
2,000 r. In most instances, regrowth of 
hair is observable within a few months. 

Blood: Marked alteration in the red 
count, white count, platelets, or differen- 
tial count is rare when small tissue vol- 
umes are irradiated. 


SELECTION OF CASES 


The majority of patients selected for co- 
balt beam therapy had advanced malig- 





Knitting needles demonstrating ports of entry and exit 


Lucite cone fits into center of port of entry and the back pointer fits into 


nant disease. Some had been found in- 
operable on surgical exploration. Others, 
having undergone radical surgery, were re- 
ferred because of inoperable recurrences. 
A few patients had been treated by conven- 
tional irradiation and were selected for co- 
balt therapy because of persisting disease. 
Except for isolated instances, pathologic 
proof of cancer was obtained before treat- 
ment was begun. 


CARCINOMA OF THE LUNG 

Treatment was given to 83 proved cases 
of inoperable carcinoma of the lung. Eleven 
patients were still alive six to thirty 
months postirradiation. In only 6, how- 
ever, did the primary lesion appear to be 
arrested (Table I). Fifteen additional pa- 
tients were markedly improved for eight 
to thirty months before death from cancer 
or, in a few instances, from intercurrent 
In 46 cases, though adequate 
were administered, death ensued 
shortly thereafter. While the condition of 
a few patients was temporarily improved, 
the group as a whole did badly as judged by 
the survival period. The cause of death 
often was metastasis to other organs. 
Eleven patients received insufficient ra 
diation and could not be evaluated. 

In almost every patient given an ade 
quate dose, postirradiation changes took 


disease. 
doses 
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Fig.5 A. Inoperable carcinoma of the left lung. B. Three months after cobalt 60 beam therapy. C. Postirradia- 
tion changes, left hilar region, nineteen months following irradiation. 


TABLE I: INOPERABLE CARCINOMA OF THE LUNG. RESULTS OF TREATMENT WITH COBALT 60) 


Alive 
8 to 30 months 
Anaplastic carcinoma } 
Squamous-cell carcinoma 7 


Adenocarcinoma 


place in the lung (Fig. 5). Injury was 
minimal as a rule, with few if any clinical 
symptoms, if the irradiated field was small 
and limited to the lung periphery. If the 
field was large and included the medias- 
tinum, symptoms and injury were more 
likely to be severe. These changes oc- 
curred from a few weeks to five months 
postirradiation. To minimize such trauma, 
the fields were limited to the smallest size 
possible for the area involved, and treat- 
ment was protracted over five to seven 
weeks. In 7 patients, fatal hemorrhage 
occurred during the terminal phase of the 
treatment or shortly thereafter. 

Postmortem examinations were per- 
formed in 21 cases in which adequate 
irradiation had been given. In 2 instances, 
no tumor was found in the treated area. 
One of these patients died from extensive 
metastases; in the other, death was due to 
hemorrhage from a duodenal ulcer. In 3 
cases, the carcinoma showed marked irra- 
diation changes. 

Discussion: Patients with pulmonary 





Improved 
I Poor 


8 to 30 months, Total 
: Response 
later died 
5 24 33 
7 20 34 
3 2 5 
3%) 15 (20.7%) 46 (64%) 72 (100%) 


cancer receiving cobalt 60 beam therapy 
did not show increased longevity after 
establishment of the diagnosis as compared 
to untreated cases. Though there were 
some exceptions, essentially the figures 
are not changed. Histology played an im- 
portant role in longevity. Survival for 
over a year is much more likely with squa- 
mous-cell carcinoma and adenocarcinoma 
than with anaplastic carcinomas. Occa- 
sionally, an undifferentiated lesion ex- 
hibited the marked radiosensitivity usu- 
ally associated with lymphosarcoma. Since 
pulmonary tumors tend to metastasize 
especially early, the ultimate result was 
unchanged. Several patients with car- 
cinoma in an area of active tuberculosis 
were given full chemotherapy cover during 
the period of treatment and suffered no 
undue radiation reactions. For a time, 
therapy was administered to patients with 
disease of wide extent and with various 
complications. It is our conclusion now 
that poor general condition, extensive 
intrathoracic disease, widespread metas- 
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tases, and temperature elevation due to 
tumor necrosis represent, as a rule, con- 
traindications to radiotherapy. Control 
of the carcinoma and good palliative effects 
are more frequently achieved if therapy 
is restricted to selected groups, namely, 
for curative effects in patients in good 
condition, with limited disease; where 
palliation is the aim; to those with superior 
vena cava syndrome; to cases of esophageal 
involvement causing dysphagia, and, where 
feasible, for relief of such symptoms as 
severe cough, dyspnea, hemoptysis, and 
pain. The poor results obtained in both 
surgical and radiation treatment of car- 
cinoma of the lung serve to underline the 
fact that this neoplasm, so widely prevalent 
in our time, has not been significantly con- 
trolled by either approach. The disease is 
widely invasive locally even in those rare 
cases where distant metastases are not 
demonstrated terminally. 

THE AND NECK 


CARCINOMA OF HEAD 


Treatment was given to 3! patients with 
lesions of the head and neck, including can- 
cer of nasopharynx, oropharynx, laryngo- 
pharynx, tongue, middle ear, and salivary 
glands. 

Nasopharynx: Of 6 patients receiving 
treatment for nasopharyngeal cancer, 2 
were well at the time of this report, after a 
period of two years. In 1 of the latter, the 
lesion had extended to the base of the brain 
when radiation was instituted. 

Oropharynx: Seven patients with car- 
cinoma of the oropharynx were treated, 
and control of the primary disease was 
achieved in a few. One patient who 
underwent a radical operation eight months 
after treatment showed extensive sloughing 
of soft tissues in the irradiated region. 

Laryngopharynx: Treatment was given 
to 8 patients with advanced laryngo- 
pharyngeal disease. One was free of car- 
cinoma for more than two years; the rest 
did poorly. 

Tongue: Five patients had carcinoma of 
the tongue. With a total dose of 7,000 r, 


improvement was obtained, but the tumor 
persisted, when the involvement was in 
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the anterior two-thirds of the tongue. Re- 
sponse was better in lesions located in the 
base of the tongue and adjacent anterior 
pillar or pharynx. In 2 cases, the primary 
lesion disappeared. 

Salivary Glands: One patient with re- 
curring adenocarcinoma of the parotid 
gland was treated following incomplete 
surgical removal of the recurrence. She 
was free of disease twenty months following 
irradiation. 

Discussion: When the cobalt 60 beam 
therapy unit at Montefiore Hospital was 
installed, we had no special criteria for the 
selection of suitable head and neck cancers 
for treatment. Many patients with ad- 
vanced disease were irradiated for possible 
palliation. Our results in this category 
are therefore poor. With supervoltage ra- 
diation, however, the nasopharynx and 
oropharynx can easily be given the large 
doses necessary to control carcinoma. 
Discomforts of treatment such as the 
severe skin reaction are minimal. Necrosis 
of the mandible, previously encountered in 
200-kv therapy to tonsillar and intraoral 
lesions, is avoided. As a result of better 
dosage planning, the possibility of radiation 
injury to the cervical cord is diminished. 

A note of warning to surgeons is sounded, 
concerning the dangers of extensive opera- 
tive procedures when large volumes of tissue 
have received high doses of supervoltage 
radiation. The lack of radiation change in 
the skin is misleading. Devitalization of 
tissues is much more marked than with con- 
ventional 200- to 400-kv therapy. Several 
of our patients underwent radical opera- 
tions following failure of cobalt 60 beam 
therapy to control the disease. In some 
cases, extensive necrosis of soft tissues oc- 
curred in the irradiated area. Healing was 
better in surgical procedures of less mag- 
nitude. 


CARCINOMA OF THE ESOPHAGUS 
Of 13 patients treated for esophageal 
cancer, + had tumors in the upper third of 
the esophagus, 6 in the middle third, and 3 
in the lower third. Whenever possible, 
rotation therapy was employed; treatment 
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otherwise was by beam direction. Tumor 
doses were in the 5,000 to 6,000 r range. 

In a patient with severe damage to the 
skin of the neck from x-ray therapy for 
hyperthyroidism many years previously, 
a cancer in the cervical esophagus com- 
pletely disappeared, without recurrence at 
the end of two years. The remaining 3 
patients with involvement in the upper 
third responded poorly. Of the 6 patients 
with middle-third lesions, 1 was free of 
disease for two years; in another, esoph- 
agoscopy was negative for cancer but 
there was obstruction due to a constricting 
band at the treatment site. The patients 
with disease in the lower third of the 
esophagus did badly. 

Discussion: Theoretically, supervoltage 
radiation is the treatment of choice for car- 
cinoma of the esophagus. The poor results 
obtained again emphasize the fact that it is 
difficult to control advanced disease by 
irradiation. Carcinoma of the esophagus is 
rarely discovered in the early stages. The 
majority of patients, when they seek treat- 
ment, have extensive lesions, incurable by 
any means. In most cases, the aim of 
therapy should be palliation of obstruction 
and dysphagia. Under these conditions 
dosage will be in a range calculated not to 
produce fibrosis or other complications. 
Curative radiation should be reserved for 
patients in good general condition, with 
lesions of small extent. 

CANCER OF THE BREAST 

Three patients, considered unfavorable 
for surgery, received treatment for cancer 
of the breast. One with supraclavicular 
and axillary metastases was given more 
than 8,000 r to the breast and 6,500 r to the 
metastatic lesions over a period of seven 
weeks. Simple mastectomy was performed 
four months later. The excised breast pre- 
sented massive fibrosis and hyalinization, 
and scattered injured tumor cells were 
noted in the stroma. The patient was well 
after a period of one year. A second pa- 
tient with a sizable breast tumor and en- 
larged axillary nodes received 6,600 r to 
the primary lesion and 8,000 r to the nodes 


over a five-week period. Simple mastec- 
tomy was performed three months follow- 
ing irradiation. Persistent anaplastic car 
cinoma was found in the breast. The pa- 
tient was well, with no clinical evidence of 
disease, twenty-one months postirradia- 
tion. The third patient had an inflamma- 
tory carcinoma and was given 7,600 r to 
the breast in two months, with temporary 
improvement; her condition subsequently 
deteriorated, however, and death ensued 
nine months postirradiation. 

A small group of patients received treat- 
ment for metastases. As has been ob- 
served with conventional irradiation, the 
response was favorable. The advantage of 
cobalt 60 beam therapy was that in se- 
lected cases, when the condition of the 
patient was good and the metastatic 
lesion dominated the clinical picture, in- 
tensive therapy could be given with a 
minimum of general and local reactions. 

Discussion: With supervoltage irradia- 
tion, larger doses can be delivered to the 
primary growth in the breast and to the 
regional lymphatics with less damage to 
the skin. This procedure, however, is not 
an alternative to surgery. Except for an 
occasional localized radiosensitive tumor, 
it is questionable whether normal tissues 
will tolerate the doses necessary for control 
of primary carcinoma of the breast. In the 
two irradiated primary tumors which were 
subsequently removed, considerable de- 
struction was observed, but microscopically 
carcinoma was found to persist, after 
doses of 8,000 and 6,600 r. Postoperative 
irradiation and treatment to metastases 
resulted in few general and local reac- 
tions. In cases where the McWhirter 
technic of simple mastectomy and irradia- 
tion is considered desirable, the recom- 
mended dosage may be exceeded without 
severe tissue injury, with the possibility of 
additional improvement in results. 


CARCINOMA OF THE CERVIX, FUNDUS, 
AND OVARIES 


Carcinoma of the cervix, the body of the 
uterus, and the ovaries will be considered 
together, since treatment by supervoltage 
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radiation is similar for these categories. 

Cervix: Seven patients with advanced 
carcinoma of the cervix were irradiated. 
One with Stage III cancer of the cervical 
stump and another with a Stage IT lesion 
of the cervix were well for eighteen and 
twelve months, respectively. 

Body of the Uterus: Seven patients had 
corpus carcinoma, and one a leiomyosar- 
coma. Of these, 1 with a Stage II lesion 
was well for fourteen months and 1, Stage 
III, at eighteen months. Another, Stage 
IV, was improved, but with persisting 
carcinoma, at six months. The patient 
with leiomyosarcoma was better for about 
one year, but death occurred as a result of 
recurring disease. 

Ovary: Nine patients with advanced 
carcinoma of the ovary responded poorly to 
cobalt therapy. 

Discussion: Further investigation is re- 
quired for the evaluation of supervoltage 
irradiation for carcinoma of the cervix and 
body of the uterus. It is unlikely that it 
will ever be the primary treatment for 
Stages I and II of cervical cancer. It is a 
better method for delivering the chosen 
dose for Stages III and IV, with less dis- 
comfort to the patient. Our results for ad- 
vanced disease of the body of the uterus 
are encouraging. 

Most of the ovarian cancers in our series 
were too extensive for evaluation of cobalt 
irradiation. This group could not be given 
effective treatment to all sites of involve- 
ment when diffuse intra-abdominal dis- 
semination was present, with or without 
hepatic metastases. This constitutes the 
limitation of any kind of irradiation to the 
diffuse type of ovarian spread. 

BRAIN TUMORS 

Nineteen patients with the more com- 
mon varieties of brain tumor were treated. 
Six cases of glioblastoma multiforme con- 
stituted the largest single group. Other 
types were represented by only | or 2 pa- 
tients each. 

Discussion: This material is too limited 
for the drawing of conclusions. The results 
in the present series are poor and differ 
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little from those previously obtained with 
conventional 200- to 400-kv irradiation. 
Histologically, some of these tumors show 
considerable variation, ranging from the 
fully differentiated forms, which are slow 
growing and run a relatively prolonged 
course, to the undifferentiated types, which 
may be fulminating. The biopsy speci- 
men is not always representative of the 
entire tumor. Considerations other than 
radiosensitivity are important in treatment 
of these growths. Large doses are more 
easily applied with supervoltage technics, 
with less injury to normal tissues, but the 
dose must be kept below 5,500 to 6,000 r 
if late damage to normal brain and spinal 
cord is to be avoided. 


CARCINOMA OF THE DIGESTIVE TRACT 


The Rectum and Rectosigmoid: Twenty- 
five patients with carcinoma of the rectum 
and rectosigmoid were treated. Some had 
proved inoperable on surgical exploration. 
A few had inoperable recurrences; others 
had metastasis to regional nodes or ex- 
tensive intra-abdominal involvement and 
ascites. Fourteen (56 per cent) did not 
benefit from the treatment; 11 (44 per cent) 
were improved. Four were still living after 
six to thirty-one months. Three responded 
well initially, but died six to twelve months 
following irradiation. Improvement con- 
sisted of relief of hemorrhage and pain, dis- 
appearance of ascites (1 case), shrinkage 
but not disappearance of rectal and recto- 
sigmoid masses, and improvement in the 
general condition. 

Carcinoma of the Stomach: Four patients 
with gastric carcinoma were treated. Two 
extensive anaplastic carcinomas which had 
metastasized to the liver decreased in size 
but symptoms recurred about one month 
after irradiation, with death soon there- 
after. A patient who had undergone sub- 
total gastrectomy for scirrhous carcinoma 
was irradiated for apparent involvement of 
lymph nodes, which were not resectable. 
He was doing well one year after treatment. 

Carcinoma of the Pancreas: Of 3 patients 
with pancreatic cancer, 1 showed improve- 
ment over a six-month period following a 
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tumor dose of 5,600 r, but skeletal metas- 
tases subsequently developed. The second 
patient did poorly; the third has been lost 
to follow-up. 

Carcinoma of the Gallbladder: Two pa- 
tients with cancer of the gallbladder 
treated with total doses of 5,000 r did 
poorly and died. 

Carcinoma of the Liver: One patient with 
a hepatoma received 5,000 r and had no 
complaints eleven months after treatment. 
The size of the liver was unchanged. 

Discussion: To facilitate discussion, the 
gastrointestinal carcinomas have been 
divided into two groups, those situated in 
the upper half of the abdomen (stomach, 
gallbladder, and pancreas) and those in 
the lower abdomen (rectum and rectosig- 
moid). The tumor dose in most instances 
was 5,000.to 6,000 r over a period of about 
seven weeks. General and local reactions 
occurred but, as a rule, this dose was well 
tolerated. In irradiation of the lower ab- 
domen, the most common complications 
were radiation cystitis and colitis; treat- 
ment to the upper abdomen frequently 
caused nausea and malaise. The various 
reactions were usually controlled by proper 
medication. Few claims, even for tempo- 
rary palliation, can be made for upper ab- 
dominal lesions. Some type of sympto- 
matic relief was obtained in 44 per cent of 
the lesions in the rectum and rectosigmoid 
regions. This consisted of arrest of hemor- 
rhage, relief of pain, shrinkage of rectal and 
rectosigmoid masses, and improved general 
condition. 

SOFT-TISSUE SARCOMAS 

Eight patients with soft-tissue sarcomas 
of various types were treated. Included in 
this group were patients with incompletely 
removed infiltrating tumors and inoperable 
growths, as well as those referred for post- 
operative irradiation following complete 
removal of the lesion. 

No conclusions can be drawn from our 
limited material. Of interest is 1 case in 
which an extensive retroperitoneal fibro- 
sarcoma invaded the bladder and small 
bowel, with numerous implants on the 


peritoneum; partial removal of the growth 
was followed by irradiation, 5,400 r, to the 
mid-pelvis. Exploratory laparotomy ten 
months later revealed metastases in the 
liver, but the pelvis was free of disease. 
The pelvic mass recurred sixteen months 
postirradiation. This patient lived for two 
years following treatment. 

Discussion: The response of soft-tissue 
sarcomas to irradiation is not predictable. 
It is partially dependent on the degree of 
malignancy and site of origin. In the past, 
many such tumors have been considered 
radioresistant because of the limitations of 
dosage with conventional 200- to 400-kv 
therapy. Such restrictions are not a factor 
in supervoltage irradiation. We have given 
postoperative tumor doses of 7,000 r to the 
soft tissues of the thigh with practically no 
skin reaction and with no late damage in 
cases observed one to two years. The soft 
tissues of the extremities will support even 
larger doses, if indicated, provided treat- 
ment is to limited volumes. 


MISCELLANEOUS 


Included in a miscellaneous category are 
lymphoblastomas and metastatic lesions of 
various organs from primary tumors not 
mentioned in the previous discussion. In 
most of these cases, the goal was palliation 
for a major site of involvement. When the 
general condition was good, and disease in 
other locations did not create serious prob- 
lems, relief was obtained. Unfortunately, 
the lesions were far advanced in many in- 
stances and the patients died. 

CONCLUSION 

Cobalt 60 beam therapy is a practical and 
valuable addition to the treatment of can- 
cer. Its field of usefulness is greatest for 
deep-seated lesions. Minimal skin reac- 
tions in relation to the high depth dese, low 
absorption by bone, and mild constitu- 
tional effects due to low integral dose are all 
distinct advantages over conventional ir- 
radiation. Although our material was 
poor, in so far as it consisted principally of 
advanced cancer, results were encouraging 
in cancer of the lung, the head and neck, 
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and the cervix and body of the uterus. 
Patients treated for control of symptoms 
from metastases responded well. It is 
hoped that results will improve for in- 
operable carcinoma of the breast. Re- 
sponse was poor for glioblastoma multi- 
forme. For the treatment of astrocytoma, 
medulloblastoma, and other less common 
gliomas, large tumor doses can be ad- 
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ministered with only slight risk of per- 
manent epilation. The response of gastro- 
intestinal tumors was generally poor, 
though symptomatic improvement was 
marked in some cases of inoperable or re- 
current carcinoma of the rectum and 
rectosigmoid regions. 
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SUMARIO 


Terapéutica con el Haz de Cobalto 60: Tres Afios de Observacidn en el Hospital Montefiore 
(Nueva York) 


Preséntanse aqui las observaciones reali- 
zadas a usar para terapéutica durante un- 
periodo de tres afios el aparato de haz de 
cobalto 60 en el Hospital Montefiore 
(Nueva York). Este dispositivo es un 
aparato sencillo, relativamente barato y 
seguro para la producci6n de rayos gamma 
de penetracién igual a la de los rayos X 
producidos por un aparato de 3 Mev. Se 
considera que su mayor utilidad radica en 
el tratamiento del cancer profundo. Por 
haber menos tendencia a dispersién lateral 
con el cobalto 60, el volumen del tejido 
irradiado es menor, dando esto por resul- 
tado que las reacciones cutaneas son 
minimas, la absorcién ésea es baja y los 
efectos constitucionales son leves. 

Se describen la construcci6n y el funcio- 
namiento del aparato. Bosquéjanse los 
varios pasos que conducen a la formulacién 
de un plan de radioterapia para cada en- 
fermo, con la ayuda de un radiofisico. En 
los casos apropiados, se emplea la roto- 
terapia vertical. En la mayor parte de los 
casos, el periodo de tratamiento dura de 
cinco a siete semanas; la dosificacién 
varia, fundandose principalmente en la 
tolerancia de los tejidos normales 


Los casos tratados comprendieron cancer 
pulmonar, de la cabeza y del cuello, cancer 
esofagico, cancer del cuello y del fondo 
uterino y de los ovarios, tumores cerebrales, 
canceres de las porciones superior e inferior 
del abdomen y sarcomas de los tejidos blan- 
dos. 

Aunque el material se considera malo 
por constar mayormente de casos avanza- 
dos, los resultados fueron alentadores en el 
cancer del pulmén, de la cabeza y del 
cuello y del itero. También fué favorable la 
respuesta al tratamiento dirigido al do- 
minio de los sintomas derivados de lesiones 
metastaticas. Espérase que los resultados 
mejoren en el carcinoma inoperable de la 
mama. La respuesta del glioblastoma mul- 
tiforme al tratamiento fué mala; para el 
tratamiento del astrocitoma, del medulo- 
blastoma y de otros gliomas menos fre- 
cuentes, cabe administrar grandes dosis tu- 
mor sin correr mas que leve riesgo de depila- 
cién permanente. La mejoria sintomatica 
fué notable en algunos casos de carcinoma 
inoperable o recurrente del recto y de las re- 
giones rectosigmoideas; los resultados en 
los tumores gastrointestinales fueron en 
general malos. 








Statistical Appraisal of the Use of 
Radioactive Iodinated Human Serum Albumin 
for the Detection of Liver Metastases’ 


SAMUEL H. MADELL, M.D.,2 MORTON M. KLIGERMAN, M.D., EDITH H. QUIMBY, Sc.D., and 
JOHN W. FERTIG, Ph.D. 


OMMUNICATIONS were published in 1953 

by Stirrett, Yuhl, and Libby (11, 12) 
concerning a technic utilizing radioactive 
iodinated human serum albumin for the 
diagnosis of carcinoma metastatic to the 
liver. The authors found the method to 
have an accuracy of 95 per cent for differ- 
entiating livers containing metastases from 
those free of tumor. Because of the 
importance of this work, and because of 
the unusually high degree of reliability 
reported by the original authors, a similar 
study was set up at the Presbyterian 
Hospital (New York). The object was to 
test the method in a manner satisfactory 
for statistical analysis, on the basis of sur- 
gically verified cases. 


METHOD 


The technic described by Stirrett, Yuhl, 
and Libby (11) was followed closely. The 
material employed was radioactive iodi- 
nated human serum albumin (I'*)}HSA) 
prepared at Abbott Laboratories. This 
preparation has been extensively utilized 
and its properties are now fairly well 
known (1-3, 6-9, 13). The sterile solution 
is received in vials and each cubic centi- 
meter contains 0.3 to 0.7 millicurie of the 
I'*! bound to approximately 10 mg. of 
human serum albumin. 

Because approximately 3 to 5 per cent 
of the I'*! is dialyzable (1), it is necessary 
to saturate the thyroid gland with inor- 
ganic iodide to minimize the uptake of 
radioactive material. 


Accordingly, each . 


patient received ten drops of Lugol’s | 


solution three times a day for three days 
during the performance of the study. 
Routine measurement over the thyroid 


gland showed no significant uptake of the 
radioactive material. 

Each patient received an intravenous 
injection of 300 microcuries of I'*'HSA. 
Twenty-four and forty-eight hours after 
the injection the counting procedure was 
performed. The patient was placed supine 
on an examining table and 42 points were 
marked on the torso with indelible ink 
through a perforated guide. The per- 
forations were 5 cm. apart, and the guide 
was so placed that the same point (point 
No. 18) coincided with the surface projec- 
tion of the tip of the xyphoid process in 
each case. A drawing was made of each 
patient, on which the surface landmarks of 
the torso, the rib cage, the edge of the liver 
(if palpable), and any abdominal masses 
were sketched. The actual readings were 
placed directly on this drawing (Fig. 1). 

The counting was performed with a 
Nuclear Research Corporation scintilla- 
ation counter, shielded on the sides by 0.5 
inch lead and collimated with a lead cone 
4.1 cm. in length, with an aperture of 1.25 
cm. diameter. On each counting day the 
counter was standardized and background 
readings were taken. An adjustable stand 
held the counter perpendicular to the long 
axis of the body and in contact with the 
skin at each point. Sufficient counts were 
made over each point so that the counting 
error was not more than +3 percent. The 
counts per minute were recorded. On the 
average, slightly more than an hour was 
required to count each patient. 


METHOD OF STATISTICAL ANALYSIS 


The twenty-four and forty-eight-hour 
counts were considered separately, but in 
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an identical fashion. The count over 
each of the 42 points was recorded in terms 
of counts per minute, after the daily back- 
ground had been subtracted. The sum of 
the recorded values was divided by 42 to 
obtain the mean of the counts for each 
patient on each counting day. The indi- 
vidual points were then expressed as per- 
centages of this mean value, which served 
as a reference. 

The values for each point, derived in the 
fashion described above, were tabulated 
for the cases without evidence of intra- 
abdominal carcinoma or liver metastases, 
which will be referred to as the normal 
group. The mean and standard deviations 
for each point were calculated. A range 
of two standard deviations to either side 
of the mean was established as normal, 
thus theoretically including 95 per cent of 
the normal values (if the series were large 
enough). It was decided to consider 
abnormal any value outside of this range. 


CASE MATERIAL 


All patients were chosen from the surgi- 
cal wards of the Presbyterian Hospital. 
Any patient scheduled for a laparotomy 
within a week following the counting pro- 
cedure was considered suitable for the 
investigation. Patients with and without 
suspected malignant disease were included. 
Early in the program several patients were 
studied in the immediate postoperative 
period. This practice was discontinued, 
however, and these patients were excluded 
from the series, because on superficial 
examination there appeared to be a local- 
ization of radioactivity in the region of the 
recent incision. 


The distribution of I''HSA_ was 
observed in 52 patients. Four were 
excluded from the statistical analysis 


because of the presence of recent incisions. 
Four more were excluded because they were 
never operated upon or because the liver 
was not examined at the time of operation. 
This left a total of 44 surgically verified 
cases for analysis. 

Group I: No Intra-Abdominal Tumor or 
Liver Disease: Patients were placed in 


Use or I'*! HSA For DETECTION OF LIVER METASTASES 
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Fig. 1. Reproduction of actual chart of a patient 


with liver metastases. Only the twenty-four hour 


readings are given. 

Upper numbers in each row represent the actual 
readings in counts per minute. Numbers immediately 
below represent the readings expressed as percentages 
of the mean of all of the readings (mean = 56). High 
readings are encircled. 


Group I according to the following criteria: 

(1) There must be no clinical evidence of 
liver disease. 

(2) There must be no evidence of meta- 
static liver disease and/or intra-abdominal 
tumor at the time of laparotomy. 

(3) The appearance of the liver at opera- 
tion must be normal. 

Of the 44 cases in the series, 21 fell into 
Group I. They were as follows: 

Chronic cholecystitis ) 
Duodenal ulcer a) 
Gastric ulcer 2 
Polyp of colon l 
Peritoneal adhesions l 
Hemangiopericytoma of stomach l 
Thrombosis of aorta l 
No pathology found at operation l 


TOTAL 21 


When 10 patients proved to be free of 
liver disease and without intra-abdominal 
tumor had been collected, the normal range 
was calculated as described above under 
“Method of Statistical Analysis.’”” The 
data on this series of 10 patients were then 
put aside in a closed book, which was not 
opened until the study had been completed. 
Similar data were accumulated on the 








TABLE I: 


: Values for First 10 ‘‘Normals’”’ 
Point 
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‘*NORMAL”’ READINGS 


Values for All 21 ‘‘Normals”’ 


No 24-Hour 48-Hour ; 24-Hour : ~ - 48-Hour 
si Mean Sigma Mean Sigma Mean Sigma Mean Sigma 
l 80 4.7 85 9.8 83 5.6 89 87 
2 89 4.0 91 3.0 90 6.6 92 8.5 
3 113 13 109 3.2 114 2 112 8.5 
} 157 18 159 16.7 154 17 150 16 
5 127 21 125 : 122 22 117 14 
6 90 8.7 87 6.1 90 6.4 90 7.0 
7 78 8.0 83 8.2 79 7.1 85 8.2 
8 80 5.9 82 9.9 80 >.7 84 8.7 
9 92 6.5 92 8.1 92 6.7 94 7.9 
10 27 16 126 13.8 128 16 126 14 
11 39 12.2 132 14.8 146 14 139 13 
12 115 12.4 112 9.5 114 12 114 8.4 
13 102 10 101 6.3 100 11 101 8 2 
14 84 8.0 88 12.5 S4 8.5 91 10.4 
15 93 10 95 16.3 94 10 96 2 8 
16 113 8.4 112 12.8 110 9.1 111 8.0 
17 117 10 116 8.1 117 11 116 8.0 
18 121 4.7 120 5.0 122 8.7 120 6.5 
19 108 3.2 108 6.3 108 7.9 108 8.3 
20 97 3.9 96 8.2 96 7.6 95 5.2 
21 86 9.0 83 9.2 85 9.1 83 8.5 
22 82 7.1 87 7.1 81 7.2 83 6.8 
23 gt 4.2 O4 11 92 8.6 93 9.0 
24 110 4.7 102 5.1 108 7.4 104 ef 
25 118 5.8 114 6.6 116 7.4 113 7.0 
26 113 6.6 106 4.0 114 7s 108 6.6 
27 106 4.7 103 4.5 107 7.1 105 7.3 
28 g 4.9 94 6.8 G2 5.4 95 6.1 
29 &4 6.5 85 7.7 85 6.3 88 6.8 
30) 97 4.5 96 3.5 98 7.2 98 5.3 
31 100 3.9 101 2 101 7.7 102 6.7 
32 110 8.3 106 7.56 108 8.0 105 8.5 
33 103 7.3 99 re 101 7.8 99 5.8 
34 96 8.7 90 6.0 93 9.0 90 6.1 
35 81 7.5 81 3.7 80 6.5 81 4.6 
36 75 5.0 77 3.5 75 5.0 78 5.5 
37 88 6.9 87 8.9 87 5.9 85 6.9 
38 94 7.0 92 7.5 93 6.7 93 7.2 
39 102 4.9 102 6.1 100 6.6 98 8.2 
40) g2 6.9 94 3.3 91 7.4 94 6.9 
41 86 6.2 &9 4.5 86 6.9 89 7.9 
42 78 9.1 85 8.6 79 8.0 83 6.6 
remaining 11 ‘‘normal’’ patients, so that Group II: Liver Metastases: Seven 


the two groups of ‘“‘normals’’ could be com- 
pared with each other and yet could be 
combined to serve as a reference standard 
for the readings in the other groups. 

When the additional 11 “‘normals’’ had 
been gathered, the statistical procedure 
was repeated for the total group of 21 
‘“‘normals.’’ As can be seen from Table I, 
there was a very close agreement between 
the mean values obtained for the first 
group and those for the total group. 





patients had demonstrable liver metastases 
at operation (Table II). Six showed high 
points, 7.e., more than 2 standard devia- 
tions from the mean. In 1 case (M. Bo.) 
the high readings were limited to the area 
of the liver; in 3 cases (N. T., R. T., S. H.) 
they occurred both over the liver and also 
over abdominal points unrelated to either 
the tumor or the liver. One patient 
(M. B.) gave high readings only over the 
region of the tumor, which was not in the 
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TABLE II: Group II: 


= T 


Patient Site of Primary Tumor 
N. T Sigmoid colon (resected ) 
M. Bo Sigmoid colon (resected ) 
R.T Stomach 

F.C Stomach 

B. D Sigmoid colon 

M.B Stomach 

S.H Rectum 


Total number of abnormal points 
Expected number of abnormal points 


TaBLe III: Group III: 


Patient Site of Primary Tumor 


G.L Sigmoid colon 

].P Pancreas 

R Q Sigmoid colon 

F.B Stomach (with spread to peri- 
aortic nodes) 

B. B Stomach (with spread to nodes 
of omentum and celiac axis) 

P.S Rectum 

N.A Ascending colon 


Total number of abnormal points 
Expected number of abnormal points 


liver. In another (B. D.) the only abnor- 
mal readings were two high points related 
neither to the liver nor the tumor. In | 
case (F. C.) the only abnormal reading was 
a single low point over an easily palpable 
nodular portion of the liver, which at 
operation was found to be involved by 
metastatic tumor. Although abnormal 
points were often duplicated on the forty- 
eight-hour readings, there was no consist- 
ent correlation between the location of such 
points obtained at twenty-four hours and 
those obtained at forty-eight hours. 

Group III: Intra-Abdominal Carcinoma 
Without Demonstrable Liver Metastases: In 
7 patients intra-abdominal tumors were un- 
associated with demonstrable liver metas- 
tases. Reference to Table III shows that 
all of this group had abnormally high 
points. All 7 patients had abnormally 
high readings over the liver. In 6 these 
abnormal readings were obtained at 
twenty-four hours, and in | at forty-eight 
hours. 

Group IV: Cirrhosis: 
had cirrhosis (Table IV). 


Five patients 
All gave many 
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PATIENTS WITH LIVER METASTASES 


No. of High Readings No. of Low Readings 


24-Hour 48-Hour 24-Hour 48-Hour 

] 2 ] l 

3 7 0 l 

4 5 3 l 

0 l 

2 0 0 ] 

3 2 l 3 

4 0 l 

17 16 7 7 
10.5 10.5 10.5 10.5 


PATIENTS WITH INTRA-ABDOMINAL CARCINOMA WITHOUT METASTASIS TO LIVER 


No. of High Readings No. of Low Readings 


24-Hour 48-Hour 24-Hour 48-Hour 
2 6 0 l 
2 3 2 3 
l 3 2 4 
3 l ] 3 
7 4 ] 2 
1 1 0 0 
1 0 0 0 
17 18 6 13 
10.5 10.5 10.5 10.5 


high readings, some of which were not 
over the liver. One patient had, in addi- 
tion to marked biliary cirrhosis, carcinoma 
of the common duct and hepatic lymph 
nodes. One patient had ascites. 

Group V: Miscellaneous: This group 
includes 4 patients with non-neoplastic 
disease (Table V), in 1 of whom high read- 
ings were obtained. The first 2 patients, 
1 with pancreatitis and the other with 
CIRRHOSIS 


TABLE IV: Group I\ 


No. of High 
Readings 


No of Low 


: Reading 
Patient ee 


24- 48- 24- 48 
Hour Hour Hour Hour 
ap 7 S 3 2 
F.E | } 2 l 
E. W.* 4 } 0 2 
S. J 11 6 ie) 7 
E. S.f 5 7 0 0 
Total number of 
abnormal points 28 29 14 12 
Expected number 
of abnormal 
points 7.5 7.5 7.5 7.5 


* This patient had ascites 
t This patient had carcinoma of the common duct, 


with involvement of the hepatic nodes 
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TABLE V: MISCELLANEOUS GROUP 


No. of High No. of Low 


Readings Readings 
24- 48- 24- 48- 
Hour Hour Hour Hour 
Pancreatitis 0 0 0 1 
Adenomatous polyp 
of ascending colon 0 0 1 1 
Obstructive jaundice 
without cirrhosis 0 0 0 0 
Echinococcus cysts of 
liver 2 0 0 0 


Total number of ab- 

normal points 2 0 l 2 
Expected number of 

abnormal points 6 6 6 6 


adenomatous polyp of the ascending colon, 
could properly have been included in the 
“normal” group. In the patient with 
large echinoccocus cysts of the liver, the 
only abnormal readings were 2 high points, 
in the upper chest and the lower abdomen, 
respectively. 
DISCUSSION 

Soon after the study was begun, it was 
realized that the readings expressed as 
counts per minute were not suitable for 
comparison. Many variables enter into 
this value, including the exact amount of 
radioactive material injected, the somato- 
type of the patient, the thickness of the 
subcutaneous tissues, and the relation- 
ships of the heart and great vessels to the 
body surface. Since the object of the 
study was to obtain a range of normal read- 
ings for each point, it follows that the 
individual readings must be expressed in 
comparable terms in all patients. An 
attempt to do this by establishing any 
one point as a reference leads to difficulty. 
The reading over the reference point will 
have an inverse proportionate effect upon 
all of the other readings. The individual 
abdominal points are thus immediately 
excluded from consideration as reference 
points. The mid-line thoracic readings 
are the most variable of all, probably 
because of the variations in the relation- 
ships of the heart and great vessels in dif- 
ferent subjects, so that they too are unsat- 
isfactory as points of reference. 

For the above reasons, it was decided 


to use the average of the readings as the 
reference value, as this diminishes the 
effect of each of the variables listed above. 
It may be pointed out that this procedure 
introduces a certain amount of dependence 
between the 42 points. 

In establishing a range of normal read- 
ings extending 2 standard deviations to 
either side of a mean, it is expected that 95 
per cent of the normal readings will fall 
within the normal range (for a large enough 
series). It is no less expected that 5 per 
cent of the normal readings will fall out- 
side this range. Actually, correcting for 
the number of cases in our series and the 
error of the mean—by reference to the 
appropriate t-distribution (5)—the prob- 
ability of another normal falling outside 
the normal rangeis 7.1 percent. Ifthe 42 
points are independent, one would expect 
1.5 low readings and 1.5 high readings in 
any patient. Reference to Tables II, 
III, [V, and V shows that enly in Group IV 
is the number of Jow readings significantly 
greater than expected, but that in each of 
Groups II, III, and IV the number of high 
readings is significantly larger than expected 
(at the 5 per cent level). It would thus 
appear that the mere presence of intra- 
abdominal carcinoma causes an abnormal 
distribution of I'**HSA in the abdomen 
whether or not liver metastases are pres- 
ent. In addition, it was shown earlier 
that there is no significant selective local- 
ization of the abnormal readings over the 
liver in the group with liver metastases as 
contrasted to the group without liver 
metastases. Further, it can be stated 
that the presence of cirrhosis causes an 
even greater disturbance of the distribu- 
tion than does intra-abdominal carcinoma. 

Parenthetically, when the second group 
of 11 normals was compared with the 
standards set by the first group of 10 
normals, there were 46 high points as 
compared with an expected number of 48. 

There is another possible statistical 
approach which may be of some interest. 
Consider that the number of abnormal 
points is not important, but that the 
occurrence of a single high point anywhere 
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among the 42 is to be significant, indicating 
a localized concentration of radioactivity. 
In order to detect such individuals, it is 
necessary to re-define the normal range for 
each of the 42 points in a much more con- 
servative manner. If the points are con- 
sidered independent, then one must use a 
range of at least +3.6 standard deviations 
in order to insure that a normal individual 
would have only a 5 per cent chance of 
having one or more of his 42 points fall 
outside the normal range. Interpreting 
the Group II and III cases on this basis, 
that is, the group with liver metastases 
and the group with intra-abdominal car- 
cinoma, it is found that 3 of the 7 cases 
with proved liver metastases had abnor- 
mally high readings over the liver. In each 
instance, this was a single point, in 2 cases 
only on the forty-eight-hour count, and in 
1 case only on the twenty-four-hour count. 
Of the 7 patients in Group III, none of 
whom had evidence of liver metastases at 
operation, 2 had a single high point over 
the liver on the twenty-four-hour count 
and 1 had a single high point over the 
chest on the twenty-four-hour count. 

It is apparent from the above that, even 
when the strictest criteria are imposed for 
the definition of an abnormal point, it is 
still not possible to separate the group 
with liver metastases from the group with- 
out liver metastases when intra-abdominal 
cancer is present. 


CHECK ON THE ADEQUACY OF THE 
MEASURING METHOD 


In order to test the limits within which 
the measuring procedure should give ade- 
quate information, an im vitro check was 
set up. In each of 36 planchettes, 3 cm. 
in diameter, a solution containing 3.2 
microcuries of I'*! was dried as uniformly 
as possible. These were then distributed 


uniformly over a surface of unit density 
Presdwood, with their centers 5 cm. apart. 
The pans were then covered by 3 or 6 cm. 
of the Presdwood and series of readings 
were taken over 36 points spaced in the 
same manner as on the skin of the patient. 
Sometimes the counter was centered over 
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the center of the pans, sometimes over the 
edges. The mean and standard deviation 
of the 36 readings were determined for each 
thickness of Presdwood and for each 
counter position. 

For one of the planchettes, one contain- 
ing twice as much I'*! was substituted, and 
the entire array was measured again; this 
was also done after similarly substituting 
one planchette containing three times the 
average quantity. 

When the samples were covered with 
3 cm. of Presdwood, it was easy to dis- 
tinguish the triple concentration; the 
double concentration produced a _ high 
point with a deviation of about 2.5 stand- 
ard deviations when the counter was 
deliberately aimed at the edge of the 
planchette. With 6 cm. of Presdwood, the 
triple concentration still gave rise to read- 
ings which differed by more than 3 stand- 
ard deviations regardless of the position 
of the counter, but the double concentra- 
tion gave readings which were higher by 
only 2 standard deviations when the posi- 
tioning was deliberately off-center. 

Thus it appears that concentrations of 
I'*! three times normal should readily be 
observed through 6 cm. of tissue, and 
probably at somewhat greater depths. 
For differentials of the order of twice 
normal, fairly superficial deposits would 
be observed, but deeper ones might be 
obscured. 

The foregoing might account for the 
absence of high counts over liver metas- 
tases if the differential pick-up were small. 
It does not account for high readings where 
no metastases exist. 


SUMMARY AND CONCLUSIONS 

We have explored the feasibility of 
determining the presence or absence of 
liver metastases by scintillation counter 
measurement of the differential concentra- 
tion of I'*'HSA, using statistical methods. 
Direct inspection of the liver and abdomen 
was carried out in every patient by lap- 
arotomy. 

There was no significant difference 
between the number of abnormal readings 
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in a group with liver metastases and a 
group with intra-abdominal cancer with- 
out liver metastases. However, in the 
presence of intra-abdominal cancer, pri- 
mary or metastatic, a significantly large 
number of abnormal readings was obtained 
over the abdomen, although the degree of 
significance is not great. 

An in vitro experiment showed that the 
experimental set-up was adequate to detect 
localized concentrations of radioactive 
material, if such concentration was as much 
as three times the normal for the point. 
For smaller concentrations, the counter 
gave adequately high readings only if it 
was centered directly over the deposit. 
Even then, if more than 6 cm. of tissue 
intervene, detection becomes uncertain. 
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SUMARIO 


Avaluacidn Estadistica del Uso de la Seroalbimina Humana Yodada Radioactiva para el 
Descubrimiento de Metastasis Hepaticas 


Exploraron los AA. la factibilidad de de- 
terminar la presencia o ausencia de metas- 
tasis hepaticas por medio de mediciones 
escintilométricas de la concentracién dife- 
rencial de seroalbimina humana yodada 
radioactiva, administrada endovenosa- 
mente. Se hicieron numeraciones en cinco 
grupos de enfermos, todos ellos operados en 
término de una semana de la numeracién: 
(1) grupo ‘‘normal”’ de 21 sin tumor intra- 
abdominal o afeccién hepatica; (2) 7 en- 
fermos con metastasis hepaticas; (3) 7 
enfermos con carcinoma intraabdominal, 


pero sin metastasis hepaticas descubribles; 
(4) 5 enfermos con cirrosis; (5) 4 enfermos 
con varias enfermedades no neoplasicas. 

No se not6é mayor differencia en el 
ntimero de numeraciones anémalas entre el 
grupo de metastasis hepAticas y el grupo de 
cancer intraabdominal sin metastasis hepa- 
ticas. Sin embargo, cuando existia cancer 
intraabdominal, ya primario o metastatico, 
se obtuvo un nimero significativamente 
crecido de lecturas anémalas sobre el abdo- 
men, aunque no es alto el grado de sig- 
nificaci6n. 
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Un experimento im vitro demostr6é que 
la instalacion experimental era adecuada 
para descubrir concentraciones localizadas 
de substancias radioactivas, si dicha con- 
centracion alcanzaba al triple de lo normal 
para el punto dado. Para concentraciones 
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mas pequefias, el numerador rendia lec- 
turas adecuadamente altas tinicamente si 
se centraba directamente sobre el de- 
pdsito. Aun entonces, si intervienen mas 
de 6 cm. de tejido, el descubrimiento se 
vuelve incierto. 











Roentgen Demonstration of Placental Calcification’ 


MORTIMER R. CAMIEL, M.D. 
Brooklyn, N. Y. 


a CALCIFICATION, recognizable 
on pelvimetry films, is one of the 
phenomena associated with aging and in- 
volution of the placenta. This report is 
concerned with a study of the roentgen 
patterns of delivered calcified placentas 
and the correlation of these patterns with 
the preparturient appearance as seen on 
pelvimetric films obtained for the usual 
obstetrical indications. 


LITERATURE 


Hartley (5) obtained roentgenograms of 
252 delivered placentas and found various 
degrees of calcification in approximately 90 
per cent. He believed the phenomenon to 
be no rarity after the thirty-second week of 
fetal life. Fleming (3) studied 200 placentas 
and found 74 per cent to show some degree 
of calcification. She felt that there was 
evidence indicating a higher incidence in 
patients who had received supplements of 
calcium, minerals, and vitamins. Masters 
and Clayton (7) demonstrated calcium after 
the thirty-fifth week in 87.5 per cent of 40 
placentas studied. 

Calcification of the placenta has also 
been recognized prenatally. In 1943, 
Thomas (13) published a lateral roent- 
genogram of a pregnant uterus, on which 
placental calcification was plainly visible. 
The roentgenogram of the placental speci- 
men showed calcifications, heaviest at the 
periphery of the cotyledons. Linsman 
and Chalek (6) studied roentgenograms 
obtained in 100 pregnancies and recog- 
nized placental calcification 30 times. 
The phenomenon was most obvious in 
patients who had received supplementary 
calcium and vitamins. 

Hartley (5) believed that he was able 
to identify the site of the placenta 335 
times out of 365 cases (98 per cent); 
110 (30.1 per cent) of these placentas 
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showed calcification. McDonald (3s), 
Simon (10), and Solomons and Falkiner (11) 
have also called attention to placental cal- 
cification. 


ANATOMY 

The expelled placenta is described in 
Gray's Anatomy (4) as a discoid mass 
which has a diameter of 15 to 20 cm. Its 
thickness averages 3.0 cm., being greater 
in the center and diminishing rapidly 
toward the periphery, where it is continuous 
with the thin placental membranes. The 
uterine surface is divided into lobules or 
cotyledons by fissures which extend all 
the way or partly through the placenta 
between the maternal and fetal sides. 

Fetal and maternal blood currents circu- 
late in the placenta but do not mix. Ma- 
ternal blood floods the intervillous spaces 
and bathes the placental villi, which con- 
tain the fetal vessels. The delicate walls 
of the villi separate the systems but per- 
mit an exchange of gases, nutritive ma- 
terials, and waste. 


ROENTGEN APPEARANCE OF PLACENTAL 
CALCIFICATION 

When divorced from the confusing over- 
lying shadows of the mother and fetus, 
the characteristics of placental calcification 
are obviously easier to define. With this 
in mind, five specimens of calcified pla- 
centas which had been seen on the 7” vivo 
pelvimetry roentgenograms were obtained 
and studied roentgenologically. It was 
then possible to recognize and identify 
more clearly on the in vivo films many of 
the details thus demonstrated. 

The freshly delivered placenta was 
placed flat on a cardboard film holder and 
a roentgen image was obtained. The 
specimens resembled each other strikingly 
(Fig. 1). The anatomical division into 
lobules or cotyledons was well shown. 








to 
co 











B.D give a lobular character to the placentas 
dons 

The calcific phenomenon was greatest at 
the periphery of the cotyledons. Cross- 
sectional studies showed this peripheral 
calcification to be real and not merely 
suggested by projection through the almost 
vertical lateral boundaries of the cotyle- 
dons. It was not only lateral but was 
marked at all of the rims. Scattered faint 
calcific deposits were also noted in the 
more central portions of the cotyledons. 
There was a tendency toward greater 
calcification about the margin of the 
placenta than toward the middle. The 
edge was often calcified in a wedge-like 
fashion. 

An attempt to study the finer details 
of this phenomenon was made by magnify- 
ing the images approximately three times 
(Fig. 2). Further useful enlargement was 
prevented by the film grain. The strik- 
ing similarity of the specimens previously 
noted was duplicated in the appearance on 


Fig.2. Enlargement of a cotyledon to show the deli- 
cate lace-like pattern of calcification and the tendency 
to greater calcification both at the periphery of the 
cotyledon and the placental rim. 


ROENTGEN DEMONSTRATION OF PLACENTAL CALCIFICATION 


Two different placentas to illustrate the similarity and constancy of the pattern of calcification 





The 
Calcification is greater at the peripheries of the cotyle- 
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magnifications. Except for the degree 
of calcification—and even this was not too 
dissimilar—the specimens were _indis- 
tinguishable. The delicate, lace-like, retic- 
ular pattern was somewhat reminiscent of 
fine lung architecture. 

Having studied the detached placentas, 
it was then possible to identify many of 
their more detailed anatomical features on 
the pelvimetry films. The fine, lacy, 
reticular pattern could be defined in almost 
all instances where calcification was seen. 
This was especially apparent in the lateral 
projection, where there were fewer over- 
lapping images (Fig. 3). The shape of 
several of the cotyledons could be dis- 
cerned in many of the views (Figs. 4 and 
5). Some previously unexplained calcific 
shadows were identified as portions of 
cotyledons. The wedge-shaped calcifica- 
tion of the edge of the placenta helped 
delineate its limits on the pelvimetry films 

Fig. 3. The delicate reticular pattern of calcification (Fig. 5). In at least one instance, the cal- 
is seen in this lateral view of the pregnant uterus. The cification assumed the form of a long 
crescentic shadow lateral to the rib cage is the placenta : 

The visible epiphysis at the upper end of the tibia streak. In every Case the increased den- 
usually indicates a fetal age of at least forty weeks sitv caused bv the calcium led to easier 








Fig.4. A. The soft tissue shadow behind the fetal spine is the placenta. Calcification within this shadow 
gives certainty tothis opinion. B. Detail viewof A. The patterns of calcification suggest the outlines of cotyle- 
dons. These structures are more clearly shown on the original film 
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Fig 5 A 
the position. This is a postero-anterior view. 
delineating the upper limits of the placenta 
dons. 


identification of the placenta. In some 
cases, although no specific pattern could 
be seen, the placental shadow was so 
dense as to suggest unseen calcification. 

In the lateral projection the, placental 
shadow is usually easily identified and 
the calcification within it is a secondary 
matter for recognition. In the postero- 
anterior projection, however, it is the cal- 
cification itself which often draws attention 
to the placenta. 

Differentiation from other calcifications 
is usually not necessary. The discoid 
or crescentic soft-tissue shadow within the 
outline of the uterus identifies the pla- 
centa, and the calcification within it 
matches the findings described in the 
specimen studies. 

DISCUSSION 

The process of calcification appears to 
be a part of the complex biochemical 
changes related to placental aging. In 
itself it has not been found to adversely 





ROENTGEN DEMONSTRATION OF PLACENTAL CALCIFICATION 


The calcified placenta may be recognized in the left upper quadrant. 
B. Detail view of the placenta. 


The feet of the fetus indicate 
Note the wedge-like calcification 
Several oval negative shadows within the placenta outline cotyle- 
The fine lace-like detail of the calcification is also suggested 


affect either the mother or fetus. To this 
extent it is fairly harmless, but not neces- 
sarily normal. 

Albright and Reifenstein (1) refer to the 
appreciable depletion of maternal calcium 
stores in the last two months of preg- 


nancy. Folklore belief that it costs the 
mother a tooth for each child is descrip- 
tive of the same mechanism. As sug- 


gested above, placental calcification is 
believed to be more common in women 
who have had supplementary calcium and 
vitamins. Conversely, those with poor 
calcium intake are less likely to show 
calcification. If this is true, it implies 
a mobile reservoir of calcium rather than a 
pathologic deposition. Earlier in preg- 
nancy at least, Schénig (9) and Wislocki 
and Dempsey (14) have shown progressive 
diminution of deposited calcium, sug- 


gesting a physiologic rather than a patho- 
logic mechanism. 

Deposition late in pregnancy may be of 
degenerative origin. 


According to Masters 
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and Clayton, who studied the phenom- 
enon microscopically, late calcification 
was seen only where villi had degener- 
ated. Schénig stated that after the fifth 
month calcium deposits were found in 
any area where degeneration of villi had 
occurred and indicated the amount of 
villous degeneration. Wislocki and Demp- 
sey differentiate between early calcifica- 
tion, which may be physiologic, and late 
calcification, which increases with ad- 
vancing placental age and is due to in- 
filtrations of formed calcium occurring 
irregularly in regressive villi, infarcts, and 
cell islands, as well as in necrotic foci. 

Brehm (2) found placental calcification 
to be more extensive in women who had 
received viosterol and calcium and _ be- 
lieved that there might be a potential 
danger in such medication. 

There is a wide range of physiologic 
safety attached to degenerative placental 
changes. Stander (12) states that the 
placenta can withstand destruction of at 
least half of its functioning substance and 
still maintain fetal life. 

The constancy of the pattern of calci- 
fication suggests a uniform mechanism. 
It may furnish a clue to association with a 
degenerating vascular supply. The distri- 
bution coincides roughly with peripheral 
circulatory mechanisms, where the blood 
supply is likely to diminish first. 

It is possible that, although this type of 
calcification does not indicate serious mal- 
function when seen in late pregnancy, if 
seen earlier, it might suggest disease. 

Practically, placental calcification will 
be useful to the radiologist in permitting 
an easy confirmation of placental site. 
One of the first of such cases encountered 
by the author was a placenta previa, where 
the placenta was identified from its calci- 
fication. Because Masters and Clayton 
found large deposits of calcium in less 
than 50 per cent of postmature cases and 
also found it in normal cases, they be- 
lieved that this precluded the possibility 
of using the degree of calcification in the 
diagnosis of postmaturity. Hartley (5), 
however, feels that an increase in calcifica 


tion may yet prove to be a warning sign 
that the dangers of postmaturity are 
mounting. 


SUMMARY 


Placental calcification is not uncommon 
in the last weeks of pregnancy. It is 
part of the complex mechanism of placental 
aging and has no known maleffects on the 
outcome of the pregnancy. 

Roengten studies of the delivered pla- 
centa reveal a fine, lace-like, diffuse pat- 
tern of calcification. Particularly notable 
is the increased calcification at the pe- 
ripheries of the cotyledons. Calcification 
is also more marked at the rim of the 
placenta, forming a wedge-like edge which 
is easily identified. These same placental 
details may often be recognized on pre- 
parturient roentgenograms obtained for 
the usual obstetrical reasons. 

Calcification may be useful to the 
radiologist for confirmation of the pla- 
cental site. Roentgen studies of the de- 
livered placenta are recommended to anato- 
mists and pathologists as a convenient 
method for collating anatomical and patho- 
logical findings. 
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SUMARIO 


Descubrimiento Roentgenoldgico de la Calcificacidn Placentaria 


La calcificacién placentaria no es rara en 
las altimas semanas del embarazo, for- 
mando parte del complejo mecanismo del 
envejecimiento de la placenta y sin ejercer, 
en lo que se sepa, malos efectos sobre el re- 
sultado de la gestacién. 

Los estudios roentgenolégicos de la 
placenta expulsada revelan un patrén di- 
fuso, fino, calado de calcificaci6n. En par- 
ticular notable es el aumento de la calcifi- 
cacién en las periferias de los cotiledones. 
La calcificacién es también mas acentuada 
en el borde de la placenta, formando un 





canto cuneiforme que es facil identificar. 
Estos mismos detalles placentarios pueden 
también reconocerse a menudo en las radio- 
grafias tomadas antes del parto por las 
habituales indicaciones tocolégicas. 

Las calcificaciones pueden resultar ttiles 
para el radiélogo para confirmar el asiento 
de la placenta. Recomiéndanse los estu- 
dios roentgenoldégicos de la placenta expul- 
sada a los anatomistas y los patdélogos 
como método conveniente para comparar 
los hallazgos anatémicos y los histopato- 
légicos. 





A Roentgen Study of Bone Metastases from Melanoma’ 
HENRY M. SELBY, M.D., ROBERT S. SHERMAN, M.D., and GEORGE T. PACK, MLD. 


S' )ME CANCERS have known proclivities to 
metastasize to specific organs as de- 
termined by the route of dissemination and 
by the unexplained phenomenon of selec- 
tive localization. Malignant melanomas 
are known to disseminate widely, but the 
extent and incidence of visceral involve- 
ment have not been fully appreciated. In 
the course of treating more than 1,300 
patients with malignant melanoma, the 
Mixed Tumor Service of Memorial Cancer 
Center (New York) has had a unique op- 
portunity of analyzing the distribution of 
metastases as determined by postmortem 
examination. The incidence of metastatic 
involvement of various organs and tis- 
sues is illustrated in the accompanying 
diagram (Fig. 1). From a study of this 
scattergram it may be seen that there is no 
cancer so commonly inclined to widespread 
dissemination. For example, in propor- 
tion to frequency of occurrence, melanoma 
involves the brain (38 per cent) more often 
than any other cancer, exceeding even 
bronchogenic and mammary cancer. 
Forty-four per cent of patients dying of 
malignant melanoma have metastatic de- 
posits in the heart, which is a greater inci- 
dence of involvement than obtains for any 
other neoplasm, even rhabdomyosarcoma 
and liposarcoma, which are known to dis- 
seminate to the heart with some frequency. 
Forty-nine per cent, or practically one out 
of two patients dying of melanoma, have 
bone metastases. The great majority of 
these metastases are silent or obscured by 
other symptoms and signs predominating 
in the terminal stages of the disease. 

The purpose of the present communi- 
cation is primarily to discuss the radio- 
graphic manifestations of metastatic mela- 
noma of bone. Although such metastases 
are not frequently encountered by the 


Fig. 1. Topographic chart showing incidence of 
distribution of metastatic melanoma found on post- 
mortem examination 
roentgenologist, it is still necessary for him 
to be generally acquainted with the ap- 
pearance that these deposits may present 
on the radiograph. A survey of the scanty 
literature dealing with the roentgen find- 
ings in this condition revealed several re- 
ports, all of which, however, were based on 
relatively few patients. The most recent, 
by Wilner and Breckenridge (1), included 
5) cases in which they characterized these 
metastases as predominantly osteolytic. 
They also summarized the pertinent litera- 
ture and cited 12 cases having dependable 
roentgen evaluation of the bone lesions, all 


' From the Department of X-Ray Diagnosis and the Mixed Tumor Service, The Memorial Cancer Center, New 
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of which were described as being largely 
osteolytic (2-9). 

From the considerable volume of mela- 
nomas of the Mixed Tumor Service of the 
Memorial Cancer Center, 33 cases with 
bone metastases having adequate x-ray 
film coverage were studied. This provides 
a sufficient basis, it is believed, to estab- 
lish the roentgen characteristics of such 
metastases. Pathological proof was ob- 
tained for each tumor but, of course, not 
every individual bone lesion was proved 
histologically. In no instance, however, 
was a second neoplasm known or suspected. 
The number of bones involved varied from 
1 to 12, and the total metastases in each in- 
dividual from 1 to 12, except for 2 cases 
with very numerous skull metastases (Fig. 
2). Excluding these skull metastases, 
which were too many to be counted, 90 in- 
dividual melanoma deposits in bone were 
studied. Seventeen patients had solitary 
metastases, although not all of this group 
had complete skeletal surveys. The loca- 
tion of the single deposits was as follows: 

Ribs 6 

Skull 4 

Pelvis 3 

pine 2 

Humerus l 

Tibia l 

Paranasal sinuses. l 


ROENTGEN STUDY OF BONE METASTASES FROM MELANOMA 





Fig. 2. Multiple osteolytic metastases in the skull, 
indistinguishable from multiple myeloma or carcinoma 
deposits 


In the total of 33 cases, 
were involved in 6, the flat bones in 27, and 
the spine in 9. The long bones alone were 
invaded in 3 instances, the flat bones alone 
in 19, and the spine alone in 4. Metas- 
tases in 2 or more of the above regions 
were found in 7 patients. The lesions in 
the long bones were located equally in the 
diaphyseal and metaphyseal regions. The 
epiphyses, which were always closed, were 
never invaded. Metastases in the ribs 
were about equally distributed between the 
posterior, mid, and anterior portions. 


the long bones 





Fig. 3 


Osteoblastic and to a lesser degree osteolytic metastasis in the ilium, with 
pathological fracture. 
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Fig. 4. Dense osteoblastic process in multiple verte- 
brae 


ROENTGEN FINDINGS 


Most of the metastatic lesions were 
medullary in origin. In 29 patients all the 
metastases present were osteolytic. In the 
remaining 4 they were osteoblastic to vary- 
ing degrees. One of this latter group had 
a mixed osteoblastic and osteolytic process, 
with the former element predominating 
(Fig. 3). In another, a metastasis to a rib 
showed a mixture of both osteolytic and 
osteoblastic change. Ina third case, there 
was destruction in the left ethmoid and 
part of the left frontal bone, along with 
dense osteoblastic metastases in several 
vertebrae and several l-cm. ovoid osteo 
blastic lesions in the pelvis (Fig. 4). Care 
ful investigation of this patient revealed no 
evidence of cancer of the prostate and the 
acid phosphatase level in the blood was 


normal. The fourth patient had a unique 








Fig. 5. Eccentrically placed metastasis in the hu- 
merus, with calcium deposits in the soft-tissue mass 
This has many characteristics of a primary bone tumor 


deposit in the ilium, an oval osteolytic 
lesion showing a definite border of sclerosis 
around its inferior half. No therapy had 
been given in this case. 

In 16 of the series a soft-tissue compo- 
nent was noted. This varied in size up to 
10 cm. in diameter (Figs. 5 and 7). Three 
cases showed a prominent soft-tissue tu- 
mor. One in the skull was associated with 
a shallow saucerized area of contiguous in- 
vasion of the outer table, about 1 mm. in 
depth. The second was a relatively large 
soft-tissue mass in the calf of the leg. The 
tumor invaded both tibia and fibula, and 
each bone presented a small periosteal 
reaction. In the third case the metaphys- 
eal region of the humerus was involved, 
with the tumor mass situated about 7) 
per cent outside the bone and causing an 
eccentric area of bone destruction (Fig. 5). 
In the 4+ patients whose facial bones or 
paranasal sinuses were involved, it was 
difficult to determine the site of origin of 
the metastases. One gained the impres- 
sion that the tumor arose in the soft tis- 
sues and destroyed the surrounding bone 
secondarily. However, the possibility of 
an origin in the bone itself cannot be ex- 
cluded (Fig. 6). 

The direction of growth of the metasta- 
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ses was mostly in bone except for the 3 
cases in which the soft-tissue element was 
predominant and 9 others in which the tu- 
mor grew both within and outside of bone. 
In the long bones the metastases were more 
often asymmetrical than symmetrical, but 
in the ribs the deposits were usually sym- 
metrical. All the metastases had a more 
or less ovoid configuration. 


¥ 


ie 
J a 
Fig. 6. Tumor in the antrum, destroying its walls 
This has the roentgen appearance of antral carcinoma 





Beek 4 


Usually, no internal structure or pat- 
tern was noted. In one instance, however, 
there was an area of slight production in 
the peripheral portion of the lesion in a rib. 
Another deposit showed a few septa (Fig. 
‘), while in a third there was scattered 
amorphous calcification in the soft-tissue 
component. Finally, a metastasis in the 
metaphyseal region of the humerus con- 
tained amorphous flecks of calcification 
(Fig. 5). The boundary of each lesion ap- 
peared either sharp and distinct, somewhat 
ill-defined, or indefinite. Only one case 
showed sclerosis or a zone of production in 
the border of the lesion. With two ex- 
ceptions in a rib and in a long bone, re 
spectively, both ovoid, osteolytic, and 
measuring less than 1 ¢m., all the metas 
tasesca used some destruction of the cortex. 

Generally speaking, little periosteal re 
action was observed. In most of the in 
stances in which a periosteal change was 





ROENTGEN STUDY OF BONE METASTASES FROM MELANOMA 





Fig. 7. Metastasis with large soft-tissue mass. Septa 
are seen in its inferior portion 


found, it was minimal and required careful 
examination for identification. A small 
reaction was present in a rib deposit. In 
1 metastasis to the skull, with a large soft- 
tissue mass, a slight periosteal density was 
also noted. There was, in addition, 1 case 
in which a periosteal change was question- 
able. 

Pathological fractures occurred in 15 
patients. Seven involved the ribs. It 
seems remarkable that there were no frac 
tures in long bones in this series. One 
such case has been reported, however, by 
Geschickter and Copeland (2). 

The lesions varied from 5 mm. to 1S em. 
in diameter, the average being about 3 cm. 

It is difficult to say much about the 
growth rate. The number of cases with 
coverage over a_ sufficient time is in 
adequate for full evaluation of progression 
rates. One tumor showed no change in 
two months; on the other hand, several in 
creased in size threefold within the same 
period. Not enough cases had received 


treatment to permit any appraisal of the 
effect of radiation therapy on the meta 
static lesions. 
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SUMMARY 


1. Thirty-three patients with histolog- 


ically proved melanoma metastasizing 


to bone were studied roentgenographically. 

2. The roentgen appearance of bone 
metastases from melanoma is not specific, 
but they are usually osteolytic, oval in 
shape, medullary in location, and show cor- 
tical destruction. 

3. A few of the metastases in this series 
presented unusual features of sclerosis and 
a bulky soft-tissue mass. 

4. Melanoma metastases are more 
likely to occur in flat bones. In somewhat 
less than half of the cases observed there 
was a soft-tissue component. 
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SUMARIO 


Estudio Roentgenoldgico de las Metastasis Oseas del Melanoma 


Trienta y tres enfermos que tenian 
melanoma comprobado histolégicamente 
con metastasis en los huesos fueron estudia- 
dos radiograficamente en el Centro Con- 
memorativo de Cancer de Nueva York. 

El aspecto roentgenolégico de las me- 
tastasis 6seas del melanoma no es especifico, 
pero normalmente son osteoliticas, de 
forma oval, radican en la médula ésea y 


muestran destruccién cortical. Algunas de 
las metastasis de esta serie presentaban 
caracteristicas extrafias de esclerosis y tu- 
mefaccién voluminosa de tejido blando. 

Las metastasis melanomatosas son mas 
susceptibles de presentarse en los huesos 
planos. En algo menos de la mitad de los 
casos observados, habia un componente de 
tejido blando. 
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Vertebral Trans-Skeletal Phlebography’' 





MAURICE M. ALBALA, M.D., CLAUDE W. BARRICK, M.D., and EDWARD L. JENKINSON, M.D. 


SATISFACTORY demonstration of the 

durorachidian veins has seldom been 
achieved in the living subject. Tori of the 
Radiological Institute of Bologna Uni- 
versity reported on a series of 20 cases 
(1), showing that the durorachidian venous 
system could be well delineated by injec- 
tion of the vertebral spinous processes. 
It had previously been shown, by trans- 
skeletal injection, that contrast material 
readily entered the circulation. In Tori’s 
series, in living patients, injections were 
made into various thoracic and lumbar 
spinous processes or into one of the lower 
ribs. His purpose was to demonstrate 
the azygos vein and its relation with the 
intercostal and the external and internal 
vertebral plexuses, and to show the col- 
lateral channels between the superior and 
inferior vena cava. 


MATERIAL AND METHODS 


Our interest in this problem arose in 
an attempt to demonstrate the thoraco- 
abdominal venous system in living pa- 
tients, using a simple safe technic, which 
at the same time would show these veins 
in sharp contrast. We therefore attempted 
to duplicate the trans-skeletal technic. 
Twenty-eight patients were studied by 
this procedure. This preliminary series 
was selected at random from a group show- 
ing no evidence to suggest venous disease, 
except for 2 patients with paraplegia in 
whom no clear-cut venous abnormality 
was demonstrated. 

An ordinary sternal marrow needle was 
inserted into one of the lower thoracic 
or lumbar spinous processes. The small 
marrow needle was found to be preferable 
because it could more easily be forced 
through the bone and caused less potential 
space for leakage around it during the 


injection. For placement of the needle 
an awl-like motion is required, which pro- 
duces a hole large enough to allow leakage 
of contrast material backward along the 
needle tract and out into the soft tissues. 
Due to this leakage a small caliber needle 
is imperative. The insertion is made after 
injection of the skin and periosteum with 
novocain. With smaller needles this is 
easily accomplished without discomfort. 
The lumbar spinous processes are larger 
and more vertical and are, therefore, easier 
to enter. With the needle in place, prone 
and lateral films are made in order to 
demonstrate the needle tip within the 
spongiosa of the bone. After the films 
have been examined, 20 c.c. of 70 per cent 
Diodrast? is injected as rapidly as possible. 
This usually requires four to eight seconds. 
The patient is warned to expect a rather 
moderate and transient stinging sensation 
at the point of injection, as well as a general 
flushing of the skin. Immediately upon 
the termination of the injection, a single 
lateral exposure is made. In several pa- 
tients, one of the lower ribs was injected. 
Just prior to completion of the injection 
and before the exposure, the patient is in- 
structed to take a deep breath and hold it 
until the exposure is terminated. 

In several instances, there was extravasa- 
tion of a small amount of contrast material 
into the soft tissues (Fig 1). This was 
painful but lasted only a short time, with- 
out further untoward reaction. When a 
lower thoracic spinous process was in- 
jected, a variable amount of Diodrast was 
seen in the complicated network of the 
durorachidian vein system as well as in 
several intercostal veins above and below 
the level of injection. There was always 
a greater or lesser amount of contrast 
material in the azygos vein up to its point 


‘From the Departments of Medicine and Radiology, St. Luke’s Hospital, Chicago, Ill. Accepted for publica- 
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Fig.1. Injection of 70 per cent Diodrast into the spinous process of the 12th dorsal vertebra. Visualization of 
the last three intercostal veins and their durospinal branches. The intercostal veins enter the azygos vein, which 
can be followed along its thoracic course to the superior vena cava 

Fig. 2. Injection of 70 per cent Diodrast into the spinous process of the 2nd lumbar vertebra. Good visualiza- 
tion of the external and internal vertebral plexuses, the first lumbar vein, one intercostal vein, and the origin and 


thoracic course of the azygos vein 


of entrance into the superior vena cava 
(Figs. 1-3). When a lumbar spinous 
process was injected, several lumbar inter- 
costal veins were filled along with an un- 
predictable number of durorachidian veins 
(Figs. 4 and 5). In several instances, the 
inferior vena cava was shown to good ad- 
vantage (Figs. 4 and 5). When one of the 
lower ribs was injected, the intercostal 
and azygos system was strikingly well 
shown, but the durorachidian veins were 
not filled (Fig. 6). 


DISCUSSION 


It has been shown that the vascular bed 
of the vertebral column is much larger 
than the circulation requirement of the 
tissues. Having no valves and an un 
usually rich anastomosis with other veins, 
this system is subject to reversals in the 
direction of the blood flow with changes in 
the intra-abdominal and intrathoracic pres 
sure, such as occur with coughing or strain 
ing (2, 3) 

Upon injection of the dorsal vein of the 
penis in a monkey, most of the contrast 


material entered the inferior vena cava. 
After the application of external abdominal 
pressure, much of the medium passed from 
the inferior vena cava into the durora- 
chidian veins (2, 3). Theoretically, these 
vascular connections provide the explana- 
tion for an important mode of metastasis 
of breast and prostatic tumors, cerebral 
emboli following injection of air into the 
retroperitoneal space or pneumothorax, 
and the cerebral extension of bronchogenic 
tumors. 

Vertebral phlebography provides a new 
means for the demonstration of mediastinal 
masses with obstruction of the superior 
vena cava and azygos veins. It may also 
prove of value in the demonstration of 
retroperitoneal masses that impinge upon 
the inferior vena cava. The use of the 
procedure for the investigation of some of 
the more obscure lesions of the spinal me- 
dulla where there is indirect evidence that 
a vascular lesion may be responsible is 
contemplated. Primary lesions of the 
vertebrae (hemangiomas) may have their 
circulatory changes clarified. 
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Fig. 3. Injection of 70 per cent Diodrast into the spinous process of the 8th dorsal vertebra. Several inter- 
costal veins are well seen proximal to the injection, and one distal to it. The durorachidian veins and the azygos 
vein are demonstrated 

Fig. 4. Injection of 70 per cent Diodrast into the spinous process of the 2nd lumbar vertebra. Good visualiza- 
tion of the external vertebral plexus, the 2nd lumbar vein as it enters the inferior vena cava, and the origin and 
course of the azygos vein. Partial visualization of the lower intercostal veins 


7 





_ Fig. 5. Injection of 70 per cent Diodrast into the spinous process of the 2nd lumbar vertebra. Good visualiza 
tion of the external and internal vertebral plexuses, and the 2nd and 3rd lumbar veins as they enter the inferior 
vena cava 

Fig.6. Injection of 70 per cent Diodrast into the posterior segment of the Sth rib. Several intercostal veims are 
demonstrated The azygos vein can be followed from its origin Rib injections produce the most satisfactory 
demonstration of the azygos vein 
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The investigation is being carried out 
further in a series of normal patients in 
which laminagraphy will be used to clarify 
the detail of the durorachidian veins. 
The importance of different phases of 
thoracic and abdominal pressure changes 
will be evaluated by a combination of dif- 
ferent projections. The combination of 
this procedure with injection of the ster- 
num or possibly other bone structures in 
the shoulder or pelvic girdle may clarify 
obscure conditions. 

Our series served to demonstrate the 
remarkable ease and safety with which the 
venous system may be filled with contrast 
material introduced by the trans-skeletal 
route. 


SUMMARY 


A simple procedure for visualization of 
the thoracolumbar veins is presented. 

A method of trans-skeletal injection of 
Diodrast into the spinous processes of the 
lower dorsal and lumbar vertebrae or 
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lower ribs is described. This method has 
the advantage of simplicity and safety. 

Ordinarily there was a striking demon- 
stration of an unpredictable number of 
ramifications of the durorachidian veins, 
the intercostal veins, and the azygos vein. 
When the 4th and 5th lumbar spinous proc- 
esses were injected, the inferior vena cava 
could be demonstrated at its origin. 

This procedure may be of value in the 
investigation of primary tumors of the 
pelvis, mediastinum, and vertebrae, and 
some of the more obscure lesions of the 
spinal medulla. 


700 North Michigan Ave. 
Chicago, Ill. 
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SUMARIO 
Flebografia Transesquelética Vertebral 


El método flebografico aqui descrito 
utiliza la inyecci6n transesquelética de Dio- 
drasto en las apéfisis espinosas de las vérte- 
bras dorsales inferiores y lumbares o las 
costillas mas bajas. Esto proporciona una 
notable visualizacién de un nimero im- 
predecible de ramificaciones de las venas 
durospinales, intercostales y la acigos 
Cuando la inyeccién es en las 


mayor. 


ap6fisis espinosas de la cuarta y la quinta 
vértebras lumbares, puede observarse la 
vena cava inferior en su origen. 

El procedimiento posee la ventaja de la 
sencillez y la inocuidad, pudiendo resultar 
itil en la investigacién de los tumores pri- 
marios de la pelvis, del mediastino y de las 
vértebras, y de algunas de las lesiones mas 
obscuras de la médula espinal. 
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EDWARD B. SINGLETON, M.D., JOHN R. THOMAS, M.D., WILLIAM W. WORTHINGTON, and 
JOHN R. HILD, MLD. 


n 1929, ENGELMANN (1) called attention 

to a bizarre disease, which he referred to 
as ‘“osteopathia hyperostotica sclerotisans 
multiplex infantilis,”’ involving the long 
bones of an eight-year-old boy. Nine 
years prior to this, a similar case with 
identical radiographic findings had been 
described by Cockayne (2). It was not 
until 1943, when Riley and Shwachman 
(3) reported 2 additional cases, that at- 
tention was again called to this unusual 
condition. In 1948 Neuhauser et al. (4) 
published 4 cases, 2 of which had been pre- 
viously reported (3) under the simpler de- 
scriptive title, progressive diaphyseal dys- 
plasia. Since then, several examples have 
been added to the literature. In view of 
the perplexing facets of this condition and 
lack of knowledge regarding its etiology, 
we offer an additional case with the hope 
that by the accumulation of enough ma- 
terial some insight into this unusual dis- 
ease can be obtained. 


CASE PRESENTATION 


W. R., a white boy of five and a half years (Fig. 1), 
was admitted to the Texas Children’s Hospital on 
June 7, 1954 because of a peculiar gait. He began 
walking at eleven months of age and apparently had 
no difficulty until the age of two years. Develop- 
ment of the unusual gait was insidious and it was 
first brought to the attention of the parents by per- 
sons outside the family. The patient tired easily 
and frequently complained of ankle pain and leg 
cramps, but joint swelling was never noticed. He 
had been examined by several physicians and was 
considered to have postparalytic poliomyelitis. 
Radiologic examination of the pelvis and hips had 
been reported negative. Review of systems was 
normal except for a history of occasional shortness 
of breath associated with vague chest pain and 
tachycardia. 

The child was the product of a normal gestation 
and delivery and at birth weighed 7 pounds. His 
appetite had always been good, with adequate but 
not excessive vitamin intake. After the age of two 





Fig. 1. The patient, aged five and a 
half years. 


years, however, his weight gain had been very slow. 
His development during infancy was within normal 
limits. He walked alone at eleven months and said 
single words at twelve months. Past illnesses in- 
cluded frequent upper respiratory infections and 
chickenpox at the age of four years. Tonsillectomy 
was performed at four and a half years of age, anda 
few months later a left cryptorchism was repaired. 
Both parents were in good health and there was 
no familial history of osseous or neuromuscular dis- 
orders. The maternal grandfather and a great uncle 
were diabetics. 

On physical examination, the patient appeared 
thin and undernourished, but alert and intelligent. 
He walked with a peculiar waddling gait as though 
he were “‘stiff at the knees and flat footed.”” The 
skeletal musculature was poorly developed and the 


_' From the Departments of Radiology and Pediatrics, Texas Children’s Hospital Houston, Texas, and the 
Norsworthy Pathology Research Laboratory, Hermann Hospital, Houston, Texas. Accepted for publication in 
August 1955. 
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Fig. 2. Long bones of the upper and lower extremities showing fusiform enlargement and sclerosis 
confined to the diaphyses. The central areas of radiolucency in the mid-portion of each shaft are 
perhaps in the region of the nutrient vessels. The biopsy specimen extended between the white 
markers (upper right ). 
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upper and lower extremities were w oak. The 
height was normal, but the weight was only 35 
pounds. No joint abnormalities were noted. The 
deep tendon reflexes appeared slightly hypoactive, 
more especially in the lower extremities. There 
was no evidence of sensory impairment. The 
following laboratory results were obtained: 


Serology: Negative (V.D.R.L.) 

Blood Count: Hemoglobin, 13.1 gm. per cent; red 
cells, 4,900,000; white cells, 12,400, with 48 per 
cent segmented polymorphonuclears, 48 per cent 
lymphocytes, and 4 per cent eosinophils 

Mean Blood Pressure: 87 mg. Hg. 

Blood Chemistry: Calcium, 11.2 mg. per cent; 
phosphorus, 4.8 mg. per cent; alkaline phos 
phatase, 10.2 Bodansky units; cholesterol, 266 
mg. per cent; blood urea nitrogen, 10 mg. per cent. 

Urinalysis: Negative. 

Urine Excretion: 17-ketosteroids, 1.7 mg./24 hours 
creatinine, 152 mg./24 hours; creatine, 166 
mg./24 hours; calcium, 2+ after calcium-free 
diet. Two-dimensional paper chromatography 
studies showed no abnormality in urinary excre 
tion of amino acids. 

Renal-Function Studies: Glomerular filtration rate, 
128 c.c./min. (normal, 80-110); effective renal 
plasma flow, 936 c.c./min. (normal, 550-700); 
effective renal blood flow, 1,586 ¢.c./min. (normal, 
1,000-1,200); renal vascular resistance, 0.054 
(normal, 0.07); Tmpan, 65 mg./min. (normal, 
65-75); flow (urine volume), 0.5 c.c./min. These 
studies were performed with standard clearance 
technics. The glomerular filtration rate was 
measured by the clearance of inulin; renal plasma 
flow by clearance of sodium paraminohippurate. 


Radiographic studies of the skeleton showed a 
symmetrical fusiform sclerosis involving the diaph 
ysis of each tibia, fibula, femur, humerus, ulna 
and radius (Fig. 2). The cortex of the affected 
bones was thickened and the medullary cavity nar 
rowed. Multiple irregular areas of rarefaction were 
scattered throughout the sclerotic areas. No definite 
periosteal reaction was present, but the fusiform 
enlargement of the diaphyses indicated that perios- 
teal new bone formation had been responsible for 
most of the abnormal configuration. Large localized 
areas of rarefaction, possibly around nutrient 
vessels, were present in the mid-portion of each tibia 
and slightly higher than this in each femur. The 
involvement was greater in the femora and tibiae 
The hands and feet were normal, and there was no 
evidence of involvement of the pelvis, scapulae, 
clavicle, ribs, or vertebrae. Questionable slight 
sclerosis of the floor of the middle fossa was present 
(Fig. 3). 

On May 12, 1955, Dr. Edward T. Smith did a 
biopsy on the right tibia, extending from the proxi- 
mal portion of the sclerotic diaphyses into a central 
area of radiloucency in the mid-portion of the shaft 
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Minimal sclerosis of the floor of the middle 


fossa 


Fig. 3 


(Fig. 2). The specimen consisted of a narrow piece of 
bone and adjacent soft tissue measuring 9 cm. in 
length, 2.5 cm. in thickness, and 1.5 cm. in width 
The proximal end of the bone fragment was quite 
thick (sclerotic) and corresponded to one of the areas 
of increased density noted on the roentgenogram; 
the distal end was from an area which radiographi- 
cally was not involved in the sclerotic process 

Microscopically there was no abnormality of the 
skin. In the subcutaneous fat, however, there was 
a single vein, the wall of which was hypertrophied 
(thickened). 

Sections of muscle disclosed loss of some individual 
muscle fibers in scattered places, with replacement 
by adipose tissue cells. There were also atrophic 
muscle fibers with a more eosinophilic staining and 
sarcolemmal cell nuclei that were slightly pyknotic 
The scattering of nuclei throughout the tissue was 
irregular, suggestive of muscle hyperplasia in some 
areas. The atrophic fibers also showed hyalinization 
and a decrease in the prominence of cross striations, 
with the typical histopathology of Zenker’s hyaline 
degeneration. 

In sections displaying periosteum, the outer fiber 
layer was quite thick, not only over the sclerotic 
portion of the specimen but equally so over the 
normal bone. The inner two lavers of periosteum 
(cambium and osteoblastic layers) also showed the 
same degree of cellularity and thickness @ver the 
abnormal and the normal bone 

Arterioles in the periosteum and adventitia 
around the periosteum had thickened walls, with 
consequent reduction in the lumens. These arterio- 
lar changes were present in the soft tissues around 
both the sclerotic and the normal bone. There was 
some lymphocytic and plasmacytic infiltration 
around a few small blood vessels in the soft tissue. 
The marrow space was reduced in size in the 
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TABLE I: CASES OF ENGELMANN’'S DISEASE FROM THE LITERATURE 


Author Sex and Age 


Cockayne (2), 1920 M. 9'/s yr. 


PROGRESSIVE DIAPHYSEAL DYSPLASIA 


Frontal bone, base of skull, both | F. H 
femora, both tibiae, one fibula, | B. C 


Remarks* 


Bones Involved 


Negative 
Not given 


both humeri 


Engelmann (1), 1929 M. 8yr. 


Frontal bone, base of skull, long | F. H. 
bones of upper and lower ex- B.C 


None 
Unknown 


tremities 


Sear (5), 1948 M. 10 yr. 


Frontal bone, base of skull, Ist F.H 
cervical vertebra, clavicle, scap- | B. C 


Negative 
Slight hypocal- 


ula, pelvis cemia; otherwise nor- 
mal 
Neuhauser ef al. (4), 1948 F. 4 yr. (1941) Long bones of upper and lower ex- | F. H. Negative 
tremities, clavicle B.C Normal 
M. 4 yr. (1942) Base of skull, long bones of upper | F. H. Negative 
and lower extremities B.C. Normal 
F. 10 yr. Long bones of upper and lower ex- | F. H. Negative 
tremities, clavicle B.C. Normal 
F. 4 yr. Base of skull, long bones of upper | F. H. Negative 
and lower extremities B.C. Alkaline phos- 
phatase slightly ele- 
vated 
Michaelis (6), 1949 F. 24 yr Frontal bone, base of skull, long F.H. Brother had gait 


bones of upper and lower ex- 


disturbance 


tremities 


Stronge and McDowell (7), | M. 28 yr. Frontal and occipital bones, base | F. H. None 
1950 of skull, long bones of upper and | B.C. Normal 
lower extremities 
Bingold (8), 1950 M. l4yr Long bones of lower extremities F.H. Negative 
B.C. Normal 
Gillespie and Mussey (9), | F. 33 mo Base of skull, long bones of upper F.H. Negative 
1951 and lower extremities, clavicle B.C. Normal 
Gulledge and White (10), | M. 9yr Petrous portion of each temporal | F.H. Negative 
1951 bone, long bones of upper and | B.C. Normal 
lower extremities 
Fairbank (11), 1951 M. 8yr Both femora F.H. Negative 
B.C. Normal 
Lavine and Koven (12), | M. 12 yr Base of skull, long bones of upper | F. H. Negative 
1952 and lower extremities B.C. Normal 
Jammes et al. (13), 1953 M. 22 yr. Base of skull, long bones of upper | F. H. Questionable sim- 
and lower extremities ilar abnormality in 
father, brother, sister 
B.C. Normal 
Anderson (14), 1953 F. 34 yr. Frontal bone and base of skull, F.H Not mentioned 


long bones of upper and lower 


B.C. Not given 


extremities 


* F_H., Familial history. B.C., Blood chemistry 


sclerotic portion of the biopsy specimen, and hemato- 
poiesis was replaced by a myxoid fibro-fatty connec- 
tive tissue. Hematopoiesis was normal, however, 
in the uninvolved segments of bone. 

In the sclerotic area, the outer part of the cortex 
was composed of a thin layer of immature bone, 
beneath which was a considerable quantity of 
mature laminated bone. Sections from the distal or 
“normal”’ segment of the specimen showed a similar 
but thicker layer of immature bone in the outer 
portion of the cortex, with a thinner inner zone of 
mature laminated bone. Osteoblasts were more 
numerous in the sclerotic portion of the specimen, 
and in cross sections the haversian canals were 
generally narrower than normal. 

Sections of bone marrow disclosed only a few 
blood vessels. However, arterioles in the marrow 


from the sclerotic portion had thick walls and narrow 
lumens (Fig. 4A), whereas the vessels from the 





normal portion of the specimen were more numerous 
and thin-walled (Fig. 4B). 

While no blood vessels of any appreciable size 
were found in the muscle, there were sclerotic 
changes in the vessels of the subcutaneous tissue 


Although a great variety of conditions 
will produce hyperostosis of bone, the 
radiographic and clinical features of Engel- 
mann’s disease are typical. The pre- 
viously reported cases are listed in Table 
I. The etiology is entirely obscure. At- 
tempts to incriminate an inflammatory 
process have been unsuccessful, and cultures 
taken at the time of biopsy in one case 
(Lavine, 12) were reported as sterile. Sero- 
logic studies have been consistently nega- 
tive. There have been no reports of fever, 








Periosteal reaction and sclerotic regeneration 
cortex six weeks following biopsy 


Fig. 5. 
of the 


leukocytosis, or increased sedimentation 
rate, and the laboratory studies performed 
have provided no clue to the cause. Ex- 
cessive ingestion of vitamins A and JD, 
fluorine, or calcium salts have no relation 
ship to the disease and, in contrast to many 
developmental bone diseases, hereditary 
factors have been conspicuously absent in 
most of the reported cases, though in 
Jammes’ case (13) there were bone changes 
in the patient’s brother and sister, as well 
as a suggestive familial history in the 
father. Whatever the cause may be, the 
disease is not limited to the osseous system, 
since the skeletal muscles are underde- 
veloped and seemingly account for the ease 
of fatigability and the characteristic ‘‘wad- 
dling gait.”’ 
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ROENTGEN FEATURES 


Although the condition may be suspec- 
ted from the clinical pattern, the roentgen 
features are diagnostic. The diaphyseal 
portions of the long bones of the extremi- 
ties (with the exception of those bones 
making up the hand) show fusiform en- 
largement. The normal trabecular pat- 
tern is replaced by dense sclerotic bone. 
The cortex is thickened both from without 
and from within, and irregular mottled 
areas of rarefaction may be seen within the 
sclerotic shafts. In our patient, as well as 
in Engelmann’s original case and at least 
one of Neuhauser’s cases, there was rare- 
faction in the region of the vascular fora- 
men. Caffey (15) has suggested that this 
represents absence of the sclerotic process 
in the region of the nutrient foramen. As 
the patient grows older, the lesion pro- 
gresses both proximally and distally, with 
alteration of the previous normal bone. 

In the reported cases the metaphyses and 
epiphyses have not been involved, except in 
Anderson’s case, in which there appeared to 
be some involvement of the head of the 
femur. The soft tissues, including muscles 
and subcutaneous fat, are sparse. 

Films of the right tibia of our patient 
obtained six weeks following biopsy showed 
a moderate amount of periosteal new bone 
formation paralleling the anterior surface 
of the diaphysis. The periosteal new bone 
extended proximally over the metaphysis 
and was smooth and sharply delineated, 
whereas over the sclerotic area, the newly 
formed bone was irregular (Fig. 5). Whether 
this represents a significant difference in 
the ability of the periosteal cellular ele- 
ments to react to injury or is simply a re- 
flection of the degree of trauma in the two 
areas cannot be definitely stated. How- 
ever, the large defect created by the biopsy 
was nearly completely replaced in only six 
weeks by dense bone, indicating that the 
periosteal reaction in these cases occurs 
rapidly. 

PATHOLOGY 

Biopsies have been reported in 8 of the 

previously reported cases (4, 5, 7, 8, 10, 12). 
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Two of these were considered as showing 
essentially normal bone (5, 7). The others 
invariably revealed increased thickness of 
the cortical bone and hypertrophy of tra- 
beculae. Periosteal thickening was a fre- 
quently reported finding and fibrotic 
changes of the marrow were described by 
two authors (4, 12). Neuhauser’s cases 
showed thickening of the periosteum, 
beneath which was evidence of marked 
osteoblastic and osteoclastic activity. A 
later biopsy taken from a different bone 
of one of these patients revealed an ap- 
parent alteration of compact bone to a 
cancellous type. Biopsy in 2 of Neu- 
hauser’s cases showed varying degrees of 
medial and intimal proliferation of the 
vessels and obliteration of the lumens of 
some. ‘This was considered to be a second- 
ary change ‘‘indicative of the chronicity 
of the disease’’ rather than an etiological 
factor. 

The outstanding pathologic features of 
the biopsy tissues in our case were muscle 
atrophy and sclerosis of bone associated 
with thickening of the walls (predomi- 
nantly media) and reduction in the size of 
the lumens of the arterioles of the perios- 
teum, bone marrow, and subcutaneous 
tissue. 

DISCUSSION 

Although Engelmann’s disease is a rare 
condition, it is easily recognized if one is 
aware of its existence. The muscular 
weakness and ‘‘waddling gait’’ are sugges- 
tive clinical signs, and the radiographic 
findings provide conclusive proof. The 
most perplexing enigma is the etiology of 
the disease. In view of the fact that de- 
creased vascularity of bone is associated 
with increased density, whereas decreased 
vascularity of muscle is associated with 
atrophy and necrosis, it is possible that 
the tissue variations in Engelmann’s dis- 
ease are the simultaneous consequence of 
a reduced blood flow to these tissues. The 
presence of vascular changes and luminal 
narrowing of many of the vessels, as noted 
in the biopsy specimen from our patient, 
tend to support this assumption. Similar 
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changes were reported by Neuhauser but 
were considered to be secondary rather 
than representative of a primary vascular 
disease. 

Although the vascular changes described 
in this case may be non-specific, the possi- 
bility that they are of significance etiolog- 
ically should be considered (16). In 
support of this, is the work of Coolbaugh 
(17), who reported changes in the strength 
and density of the dog’s femur following 
interference with its blood supply. Ac- 
curate density determinations in grams per 
cubic centimeter were obtained by use of a 
radioactive densitometer. On this basis 
it was found that, following an initial (one 
to four days) decrease, the density of the 
bone was definitely increased, exceeding 
even that of normal bone. This work sug- 
gests a causal relationship between Engel- 
mann’s disease and bone anoxia second- 
ary to vascular changes. In addition, 
Thiersch (18) obtained skeletal lesions 
similar to those of Engelmann’s disease by 
injecting one-day-old chicks intravenously 
with human myeloid leukemic material. 
Although there has been no evidence of 
leukemia in any of the reported cases, the 
possibility of emboli of the injected ma- 
terial interfering with the blood supply of 
the experimental animals may perhaps ex- 
plain Thiersch’s results. 

A peculiar characteristic of the disease 
is the confinement of the sclerotic process 
to the diaphyses, without extension into 
the corresponding metaphyses and epiphy- 
ses. This perhaps can be _ explained 
on a vascular hypothesis when one con- 
siders the difference in vascularization of 
the diaphyses and metaphyses. The dis- 
tal portions of the long bones receive a 
rich network of vessels from the adjacent 
periarticular arterial plexus. The metaph- 
ysis is thereby furnished with a more 
adequate blood supply than the cor- 
responding diaphysis (19). One would 
therefore expect the diaphyses to be more 
severely affected if the disease is on a vas- 
cular basis. Whether or not the rare- 
factions noted within the sclerotic diaph- 
yses of our patient are due to the proximity 
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of the nutrient foramen, as suggested by 
Caffey, is not definitely known but is a 
possibility worthy of consideration. 

An argument against the disease being 
the result of vascular obliteration is found 
in the renal function studies of our patient, 
the renal vascular resistance being low. 
Although this indicates that obliterative 
vascular disease is not present in the kid- 
ney, it does not negate the idea of the bone 
changes being the result of vascular occlu- 
sion. The increased filtration rate and 
plasma flow are probably a reflection of the 
reduction in the patient’s calculated sur- 
face area incident to muscle atrophy and 
weight loss from his disease. 

Osteopetrosis and melorheostosis are 
other bone diseases which show sclerosis, 
but the distribution is unlike that seen in 
Engelmann’s disease and the clinical find- 
ings are also completely different. Al- 
though Lavine has suggested that these 
lesions may have a similar etiology and 
represent different stages of the same proc- 
ess, there is no substantial proof for this 
assumption. 


SUMMARY 
Engelmann’s disease (progressive diaph- 
yseal dysplasia) is a rare disorder of bone 
characterized by weakness and underde- 
velopment of the muscles of the extremities 
and fusiform sclerosis of the diaphyses of 
the long bones. The previously reported 
cases are reviewed and an additional case 
is submitted. The presence of thickening 
of the vessel walls in the biopsy specimen 
in this latter case suggests that the disease 
may be on a vascular basis. 


Notre: Acknowledgment is made to Mr. R. M. 
Christopher, of Baylor University College of Medi- 
cine, and Mr. Gene Davis, of Methodist Hospital, 
Houston, Texas, for the photographic work 


, W. W. WorTHINGTON, J. R. HILp 


August 1956 
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SUMARIO 
Displasia Diafisaria Progresiva (Enfermedad de Engelmann) 


La enfermedad de Engelmann (displasia 
diafisaria progresiva) es un trastorno raro 
de los huesos, caracterizado por debilidad 
y desarrollo incompleto de los mtsculos de 
los miembros y esclerosis fusiforme de las 
didfisis de los huesos largos. Repasanse 


los casos y comunicados, agregandose uno 
nuevo. La existencia de espesamiento de 
las paredes vasculares en el ejemplar ob- 
tenido con la biopsia en este filtimo caso 
sugiere que la dolencia tal vez reconozca 
base vascular. 








A New Sign in the Diagnosis of Cardiac 
Aneurysm and Myocardial Infarction 


(Respiratory Phenomenon; Effort Test; Paradoxical Expansion of the Heart)! 


DR. M. ISMET SAYMAN 
Istanbul, Turkey 


A™ ONE OF A number of conditions— 
tumors and cysts of the heart and 
pericardium, aneurysms of the sinus of 
Valsalva, mediastinal tumors, dilatation 
of the left ventricle, and encroachment 
of the right ventricle upon the left ven- 
tricular border—will produce a radiologic 





Respiratory phenomenon in cardiac aneurysm 
B. In forced expiration 


Fig. 1. 
A. In forced inspiration. 


image similar to that of cardiac aneurysm. 
Differentiation of these conditions may 
thus be extremely difficult. Even kymo- 
graphic studies may fail to discriminate 
between them. Yet a correct diagnosis is 
important for arriving at a prognosis and 
determining the indications for treatment. 

Respiratory Phenomenon in_ Cardiac 
Aneurysm: The method to be described 
here for the diagnosis of cardiac aneurysm 
consists in fluoroscopic or radiographic 
examination of the heart alternately in 
forced inspiration and expiration. Dur- 
ing forced inspiration the amount of 
blood entering the heart from the systemic 
and pulmonary circulations is decreased. 
The lung, overdistended with air, presses 
upon the heart with the result that the 


1 Accepted for publication in July 1955. 





Respiratory phenomenon in myocardial infare- 
A. In forced inspiration. B. In forced expiration. 


Fig. 2 
tion. 


cardiac shadow becomes smaller and the 
intracardiac pressure is increased. At the 
same time, a rise in intrapleural negative 
pressure exerts a sucking effect upon the 
aneurysmal sac, which, having lost its 
tonicity, becomes distended and more 
prominent (Fig. 1A). 

During forced expiration these condi- 
tions are reversed. The lung retracts 
because of the outflow of air, a greater 
amount of blood enters the heart and it 
becomes larger, while the intracardiac 
pressure decreases. The aneurysmal sac 
collapses, disappearing completely, and the 
left ventricular border loses its convexity 
and becomes flat (Fig. 1B). 

This respiratory phenomenon is indica- 
tive of a cardiac aneurysm. In the other 
conditions mentioned above, the bulging 
which in routine views may lead to an 
incorrect diagnosis remains the same in 
both phases of respiration. 

Respiratory Phenomenon in Myocardial 
Infarction: Pericardial adhesions localized 
to the left ventricular border simulate myo- 
cardial infarction radiologically. Here 
also a diagnosis may be made by 
in forced inspiration and 
In this instance the mechani- 


examination 
expiration. 
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cal pressure effect of the distended lung 
upon the heart is most apparent in the 
area of infarction, where the my ocardium 
has lost its tonicity. Retraction takes 
place, and the involved area appears 
flattened or even depressed. With forced 
expiration, the line of infarction disappears 
completely and the normal convexity of 


ASC 


Effort test in myocardial infarction. A. Be- 
fore exertion. B. After exertion 


Fig. 3 


ventricular border is restored 
No such change with the respira- 
observed in pericardial 


the left 
(Fig. 2) 
tory phases is 
adhesions. 
Effort Test in Myocardial Infarction: 
In the presence of direct radiological signs 
myocardial infarction is readily recognized. 


When, however, clinical and - radiologic 
evidence is minimal, diagnosis becomes 
difficult. Particularly is this true in cases 


of myocardial weakness. In these cases 
a comparison of kymograms obtained be- 
fore and after slight or moderate effort 
may be conclusive. Following exertion, 
the pulsations above and below the area 
of infarction will be found to be increased 
in amplitude, while those in the area itself 
will have become reduced or even have 
disappeared altogether (Fig. 3). 
Paradoxical Respiratory Expansion of 
the Heart in Total Cardiac Aneurysm: The 
diagnosis of total aneurysm of the heart is 
attended by great difficulty. The large 


A New SIGN OF CARDIAC ANEURYSM AND MYOCARDIAL INFARCTION 





Fig. 4. 
heart in total cardiac 


expansion of the 
In forced inspi- 


Paradoxical respiratory 
aneurysm. A 
B. In forced expiration 


ration 
heart shadow and decreased contractions 
over the left ventricular border are sugges- 
tive of ventricular enlargement or myo- 
cardial weakness. The effects of forced 
inspiration and expiration in these cases 
are directly contrary to those on the 
normal heart. With inspiration there is 
an outward expansion of the left ven- 
tricular border and an increase in heart 
size attributable to the effect of the 
heightened negative pleural pressure. 
Conversely, in expiration there occurs 
an inward retraction of the left ven- 
tricular border, with a reduction of heart 
size (Fig. 4). 
SUMMARY 

A method of diagnosis of cardiac 
aneurysms and myocardial infarction based 
on roentgenologic examination of the heart 
in forced inspiration and expiration is 
presented. 

An effort test for myocardial infarction 
is also suggested, and paradoxical expansion 
of the heart in total cardiac aneurysm, as 
demonstrated on forced inspiration and 
expiration, is descr-bed. 

Denizcilik bankasi hastanesi 
R6éntgen miitehassisi 


Istanbul-Galata 
Turkey 
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Ninety Per Cent Hypaque for 
Rapid Intravenous Roentgenography 


Preliminary Report! 
NATHANIEL FINBY, M.D., NATHAN POKER, M.D., and JOHN A. EVANS, M.D. 


oe CONCENTRATED iodinated con- 
trast media are needed for rapid 
intravenous injection in angiocardiog- 
raphy and nephrotomography. The pres- 
ent study documents the use of 90 per cent 
Hypaque in 50 consecutive patients, with 
a detailed analysis of reactions and results. 


CHEMISTRY AND PHARMACOLOGY 

Hypaque is a white crystalline solid 
which contains 59.87 per cent iodine and is 
highly water-soluble. Chemically, it is 
sodium 3,5-diacetamido-2,4,6,-triiodoben- 
zoate, which is related structurally to 
Urokon (sodium acetrizoate). The acetri- 
zoate formula is the basis for a group of 
contrast agents which may be of value in 
radiologic investigation. 

Sodium Hypaque has been extensively 
utilized in 50 per cent solution for intra- 
venous urography and has proved satis- 
factory for that purpose (1). An attempt 
to produce a more concentrated solution 
resulted in the development of 90 per cent 
Hypaque, which consists of 30 per cent 
Sodium Hypaque and 60 per cent Methyl- 
glucamine Hypaque. This product is not 
soluble at room temperature and must be 
warmed for complete solubility and a clear 
solution. When completely dissolved, it 
has proved stable in solution for at least 
three or four hours, but on cooling the 
liquid tends to become more viscous. 
Since this latter property interferes with 
rapid injection, freshly warmed solutions 
are necessary. 

Although Hypaque is utilized as a 90 
per cent solution (90 gm. per 100 c.c.), the 
actual iodine content in the usual 50-c.c. 
dose is 23.0 gm. Urokon in 70) per cent 
solution (70 gm. per 100 c.c.) has an 
iodine content of 23.1 grams in the usual 


50-c.c. dose. Thus, although 90 per cent 
Hypaque is more concentrated, the actual 
iodine content is not increased. 


METHODS AND MATERIAL 


Angiocardiography and _ nephrotomog- 
raphy in the average unanesthetized 
adult require rapid intravenous injection 
of 50 c.c. of concentrated contrast material 
within two seconds. Angiocardiography 
(2) is usually performed in the upright 
position and nephrotomography (3) in the 
supine position. 

We have injected 28 patients for angio- 
cardiographic study and 22 patients for 
nephrotomographic study. Twenty-two 
of these patients received two injections, 
usually within a fifteen-minute interval. 
Thus, there has been a total of 72 injections 
of 90 per cent Hypaque. Of the 50 
patients, 31 were male and 19 female; the 
youngest was thirteen years and the oldest 
seventy-six years of age. The dose has 
varied between 30 and 50 c.c. per injection, 
depending upon the size and the age of the 
patient. Four patients received less than 
50 c.c. per injection. 


RESULTS 

The rapid injection of concentrated con- 
trast material for angiocardiography or 
nephrotomography is frequently associ- 
ated with symptoms referable to the speed 
of injection, the excitement of the exami- 
nation, and the material used. In contrast 
to routine intravenous urography, a high 
percentage of reactions is accepted as a 
part of the examination (4). It is there- 
fore encouraging to find a new contrast 
material which subjectively and objec- 
tively appears to reduce these side-effects. 


From the Department of Radiology, The New York Hospital-Cornell Medical Center, New York, N. Y. 
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It is of interest that 3 of our patients, 
previously examined angiocardiographi- 
cally with other media, volunteered the 
information that 90 per cent Hypaque was 
“easier to take,”’ “‘less strong,’’ or ‘“‘milder.”’ 
Also, the objective appraisal of the general 
reaction by experienced observers indicates 
that 90 per cent Hypaque causes fewer and 
less severe reactions than other concen- 
trated contrast media. 

Since these observations are difficult to 
analyze, it is worthwhile to catalogue the 
reactions, as in Table I, where 90 per cent 
Hypaque is compared with 70 per cent 
Urokon (4). 

It is noteworthy that a significant 
decrease in nausea, cough, arm pain, vomit- 
ing, weakness, urticaria, and thirst was 
observed with 90 per cent Hypaque. 
Vertigo occurred in 14 per cent and flush 
was noted in 90 per cent of the patients. 
Five mentioned a metallic or acid taste and 
1 complained of some transient ‘‘tightness”’ 
in the chest. 

Eight of 10 patients receiving a single 
injection of 90 per cent Hypaque after 


transcutaneous insertion of the Robb- 
Steinberg needle had thrombosis. This 


complication may be expected in a high 
percentage of patients when concentrated 
hypertonic solutions are injected rapidly. 
Only one instance of significant phlebitis 
occurred in our 50 patients. This re- 
sponded quickly to routine measures. 
Blood pressure remained stable except for 
slight elevations or depressions. No syn- 
cope or severe depression of blood pressure 
was observed. 

Radiographic study showed satisfactory 
visualization of cardiovascular and pul- 
monary structures in angiocardiography 
and of the aorta and kidneys in nephro- 
tomography. Opacification of these struc- 


tures with 90 per cent Hypaque is com- 
parable to that obtained with 70 per cent 
Urokon. 


(Para el sumario en espanol véase la pagina siguiente.) 
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COMPARISON OF REACTIONS ASSOCIATED 


TaBLe I: 
WITH RAPID INTRAVENOUS INJECTION OF 70 PER CENT 
UROKON AND 90 Per CENT HyYPAQue 


70% 907 90% 
Urokon 


Hypaque H ypaque 


Reaction aim (2 injec- all 
‘— tions)f patients )f{ 

Heat 100 100 6 
Flush 68 7 30 
Nausea +) 23 24 
Headache 32 23 20 
Cough 44 9 s 
Vertigo 14 8 
Arm pain 20 0 6 
Vomiting 12 5 4 
Weakness 80 0 2 
Urticaria 20 5 4 
Thirst 72 0 2 
Wheezing 4 0 0 
Palpitations 24 0 0 


* Twenty-five patients, each receiving 2 injections of 
50 c.c. 70 per cent Urokon (4 

t Twenty-two patients, each receiving 2 injections 
of 50 c.c. 90 per cent Hypaque 

t Fifty patients receiving one or two injections of 90 
per cent Hypaque 


SUMMARY 


Experience with a new concentrated 
intravenous contrast material, 40 per cent 
Hypaque, for rapid injection in angio- 
cardiography and nephrotomography indi- 
cates that good contrast visualization is 
obtained with a decreased number of side 
reactions. This new material was well 
tolerated in 50 patients without any 
serious complications. 


New York Hospital 
525 East 68th St 
New York 21, N. ¥ 
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SUMARIO 


Hypaque de 90 per Ciento, para la Roentgenografia Intravenosa Rapida: Informe Preliminar 


El empleo de una nueva substancia in- 
travenosa concentrada de contraste, el 
Hypaque al 90 por ciento, para rapida in- 
yeccién en la angiocardiografia y la nefro- 
tomografia, indica que obtiene buena 
visualizacién de contraste con un ntimero 
menor de reacciones colaterales. Esta 
nueva substancia fué bien tolerada por 50 


mee 


enfermos sin ninguna complicaci6n grave. 

El estudio radiografico revel6é visualiza- 
cién satisfactoria de los 6rganos cardio- 
vasculares y pulmonares en la angiocardio- 
grafia y de la aorta y los rifiones en la 
nefrotomografia La opacidad obtenida 
en estos 6rganos fué comparable a la del 
Urok6n al 70 por ciento. 


SUMARIO 


Nuevo Signo en el Diagnéstico del Aneurisma Cardiaco y del Infarto Miocardiaco (Fenédmeno 
Respiratorio; Prueba del Esfuerzo; Expansidn Paraddjica del Corazdn) 


(Pagina 242) 


Describese un método de diagndéstico 
para los aneurismas cardiacos y los infartos 
miocardiacos, basado en el examen del 
coraz6n durante la aspiracién y la espira- 
cién forzadas. En la aspiracién forzada, 
el saco del aneurisma se distiende y pro- 
yecta, mientras que en la espiracién se 
aplasta, dejando un borde aplanado en el 
ventriculo izquierdo. En el infarto mio- 


cardiaco, la aspiracién forzada se acom- 


pafia de retraccién de la zona infartada, 
mientras que en la espiracién el borde del 
ventriculo izquierdo recobra su convexidad 
normal. 

Se sugiere ademas una prueba del es- 
fuerzo para el infarto miocardiaco y se 
describe la expansi6n paraddjica del cora- 
zon en el aneurisma cardiaco, segtin se ob- 
serva en la aspiracién y la _ espiracién 
forzadas. 
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Intravenous Cholangiography in the Presence of Jaundice’ 





DAVID ROSENBLUM, M.D., and SOLOMON SCHWARTZ, M.D. 


HOLOGRAFIN 20 per cent (sodium N,N’- 
C adipylbis (3-amino-2,4,6,-triiodo) ben- 
zoate, Squibb) is of inestimable value in 
demonstrating the common duct of the 
cholecystectomized patient. That it is 
useful also in the presence of jaundice is 
not so well known. Published accounts 
of visualization of the ducts of jaundiced 
patients are few in number. Hastings- 
James and Glazebrook (1) report successful 
visualization in 1 of 2 cases. The degree 
of jaundice is not stated. Aldridge (2) was 
successful in 6 of 15 cases. His criteria for 
selection of patients were perhaps less 
rigid than those adopted by us, in that he 
included in his series patients who had 
been jaundiced within one week of the ex- 
amination. 

Because the icterus index appears an 
unreliable criterion, we have used a serum 
bilirubin of 1.0 and above (normal in 
our laboratory 0.8) as indicative of jaun- 
dice. 

To date, we have attempted intravenous 
cholangiography with Cholografin in 26 
jaundiced patients and have succeeded in 
visualizing the common duct in 5 (Figs. 
1-5), or 19 per cent. Actually,-in 1 case, 
the examination was not completed because 
of severe nausea and vomiting. If this 
case is discounted, the percentage of suc- 
cessful visualization rises to 20 per cent. 
In 2 cases the common duct was not vis- 
ualized initially but was demonstrated 
later. In the first of these, failure oc- 
curred with an icterus index of 15 and a 
serum bilirubin of 1.8. Successful cho- 
langiography was performed when these 
values had fallen to 10 and 0.9, respec- 
tively. In the second case, initial values 
were 16 and 1.8 but had decreased to 8 and 
0.8 several days after cholangiography. 
No values were available for the date on 
which the examination was performed. 
Neither of these cases is included as a suc- 





Fig. 1. Bilirubin 1.4. Icterus index 9. Arrow 


points to stone in cystic duct. Slight narrowing of 
terminal portion of common duct. Marked disten- 
tion of hepatic and common ducts. Contrast material 
in duodenum 


cessful visualization in the presence of 
jaundice. 

The highest icterus index at the time of 
visualization was 22 and the highest serum 
bilirubin 3.3. Whenever serial serum stud- 
ies are available, they appear to indicate 
that jaundice was on the wane at the time 
of visualization of the common duct. The 
highest values given occurred in a case in 
which, five days later, the icterus index 
and serum bilirubin had fallen to 8 and 
1.3, respectively. Average values at the 
time of visualization were 12 for the icterus 
index and 1.7 for serum bilirubin. 

Serum bilirubin values are available in 
20 of the 21 failures. At the time of cho- 
langiography in these cases, jaundice was 
waning in 9, static in 5, and increasing in 


‘From the Department of Radiology, The Jewish Hospital of Brooklyn. Accepted for publication in July 1955 
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Fig. 2. Bilirubin 3.3. Icterus index 22. Arrows point to normal common duct. Gallbladder visualized 
Clinical diagnosis was Thorazine reaction 

Fig. 3. Bilirubin 1.2. Icterus index 14. White arrow points to stone in distal end of faintly visualized common 
duct. 






Fig. 4. Bilirubin 1.1. Icterus index 7. Arrow points to stone in distal end of markedly dilated common duct 
Fig. 5. Bilirubin 1.5. Icterus index 8. Arrows point to faintly visualized but normal common duct 


patient had a cholecystectomy twenty-one years previously; note the common duct of normal size. ) 
diagnosis was biliary cirrhosis 
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6. In only 1 case with waning jaundice 
were the values below the averages given 
for adequate visualization. In this in- 
stance success was subsequently obtained, 
but the case was counted among the fail- 
ures because exact values at the time of 
examination were not known. In all 
other failures, serum values at the time of 
examination were higher than the averages 
for successful visualization. 

There seem thus to be two prerequisites 
to successful visualization of the common 
duct: (a) waning jaundice and (0b) icterus 
index and serum bilirubin values within 
certain limits. It may be that the average 
values of 12 for the icterus index and 1.7 
for serum bilirubin will be pushed upward 
by the use of concentrated Cholografin 
(40 per cent) and morphine. These agents 
may also increase the percentage of suc- 
cessful visualizations. Aldridge, using 
pethidine (Demerol), was able to demon- 
strate the common duct with an average 
serum bilirubin of 3.2. Two factors may 
explain this high value. One is the fact 
that the figures given may have been ob- 
tained as long as a week prior to cholangiog- 
raphy. The other is the use of a spas- 
modic. We have tried morphine in 2 
jaundiced patients, obtaining visualiza- 
tion in 1. This patient had a serum bili- 
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rubin of 2.5 and icterus index of 25. 
Jaundice, at the time of examination, was 
waning. In the unsuccessful case, bili- 
rubin was 8.7, the icterus index was 48, 
and jaundice was increasing. Neither case 
is included in the 26 reported above. 
Concentrated cholografin was not avail- 
able to us at the time of the study reported 
here. 

Duration of jaundice, degree of liver 
damage, and type of jaundice are factors 
yet to be studied. 


SUMMARY 


Intravenous cholangiography with Cho- 
lografin was successful in 5 of 26 jaundiced 
patients. The relationship of the results 
to the icterus index and serum bilirubin 
values is reported. Values not exceeding 
12 and 1.7, respectively, especially when 
jaundice is waning, would appear to justify 
efforts at duct demonstration. 


Jewish Hospital of Brooklyn 
555 Prospect Place 
Brooklyn 38, N. Y. 
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SUMARIO 


La Colangiografia Intravenosa en Presencia de Ictericia 


La colangiografia intravenosa con Colo- 
grafin obtuvo éxito en 5 de 26 ictéricos. El 
indice ictérico mds alto en el momento de la 
visualizacién fué de 22 unidades y la canti- 
dad mas alta de bilirrubina sérica repre- 
senté 3.3 mg. Siempre que se cuenta con 
estudios séricos en serie, parecen indicar 
descenso de la ictericia al visualizar el 
colédoco. En el momento de la visualiza- 
cién, los valores medios eran de 12 uni- 





dades para el indice ictérico y de 1.7 mg. 
para la bilirrubina sérica. Parece, pues, 
que precisan dos requisitos para la visua- 
lizacién del colédoco: (a) ictericia en des- 
censo y (5) valores del indice ictérico y de la 
bilirrubina sérica dentro de ciertos limites. 

Valores que no excedan los indicados, 
sobre todo si la ictericia va declinando, 
parecen justificar la iniciacién de esfuerzos 
encaminados a descubrir los conductos. 





On the Statistical Nature of Mortality, with Especial 
Reference to Chronic Radiation Mortality’ 


GEORGE A. SACHER 


N IMPORTANT problem in radiation 
A biology today is that of estimating the 
consequences, in illness and mortality, for 
human populations exposed to ionizing 
radiations in arbitrary amount and tem- 
poral distribution. Since an experimental 
determination is precluded, we must rely 
principally on information obtained from 
animals. The problem then arises of 
making valid inferences about effects on 
man in terms of laboratory experience.’ 
Such inference is possible in principle only 
in so far as there are common terms be- 
tween the lower mammals and man, arising 
from their homologies with respect to 
physiologic constitution. It is presumed 
that homologous systems of different 
species are alike in mechanism, that they 
differ in the numerical values of their 
parameters, and that these parameters can 
be estimated for the species concerned. 

Projection from animals to man can 
then be carried out as indicated schemat- 
ically in Figure 1. This diagram brings 
out the importance for interspecies pre- 
diction of the relation between physiologic 
effects and lethality within species. The 
present paper is devoted to establishing the 
nature of this relation. Equally important 
is the problem of understanding and 
quantitatively describing physiologic in- 
jury. This latter aspect will not be dis- 
cussed here. 


STATISTICAL NATURE OF THE DEATH PROCESS 


It is an intuitive judgment on the basis of 
clinical and laboratory experience that the 
occurrence or non-occurrence of death in 
a given interval cannot be predicted with 


certainty in the individual case, however 
precisely the conditions be known or con- 
trolled. This judgment has a counterpart 
in the fact that the future behavior of a 
directly observed physiologic process can- 
not be predicted with certainty, even with 








Non-destructive 
Radiotion Effects Destructive 
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Fig. 1. Diagrammatic presentation of the kinds of 
observations and relations required to permit inter- 
species prediction of a response (mortality) that can be 
studied directly in one or more experimental species, but 
not in man. Mortality in experimental species must 
first be understood in terms of their physiology (rela- 
tions of type I). Quantitative relationships between 
human and animal physiology must also be established 
(type II relations). A prediction of human mortality 
(type III relations) is then possible in principle, based 
on relationships of types I and II. These relations can 
be verified by experimer*. The amount of information 
that would be needed to carry out such a program is 
certainly much greater than the amount available at 
present 


extensive information about its past be- 
havior. 

Considerations such as these lead to the 
hypothesis that the unpredictability of 
mortality is a consequence of the un- 
certainty that is inherent in the dynamics 
of physiologic function. According to this 
hypothesis, the occurrence within an organ- 
ism of a failure of function leading to death 
is the result of a fluctuation of the physio- 
logic state of the organism, of such magni- 
tude as to exceed the limits within which 


1 From the Division of Biological and Medical Research, Argonne National Laboratory, Lemont, Ill. Presented 
at the Forty-first Annual Meeting of the Radiological Society of North America, Chicago, IIl., Dec. 13-16, 1950. 
Work performed under the auspices of the U. S. Atomic Energy Commission. 

? The information gained from radiation therapy and from the Japanese atomic weapon casualties is of great 
value for the prediction of effects on man. We must face the possibility, however, that this information will not 
be sufficient by itself for a solution of the prediction problem. The safest program is to develop a methodology of 
prediction on the presumption that such human experience does not exist. 
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homeostatic regulation can occur.* The 
mathematical problem becomes one of 
determining how frequently such extreme 
fluctuations occur as a function of the 
homeostatic parameters of the organism or 
population. This is equivalent to finding 
a new kind of quantitative measure for the 
homeostatic capacities of organisms. 

As a starting point for the development 
of this theory, we shall examine the hypo- 
thetical case of a homogeneous population 
in which all members are indistinguishable 
onefrom another. Such a population is de- 
fined by the specification that the physio- 
logic processes of all members have the 
same mean values and the same magni- 
tudes and rates of fluctuation. Hence the 
probability that, in a time interval, /, a 
fluctuation will occur to or beyond a 
limit value, L, is the same for every in- 
dividual. In » samples from this popula- 
tion, let the mean physiologic states be 
displaced from the pre-existing common 
mean, m, to a series of different values, 
m,..m;..mM,, for a time t. We may con- 
sider this to have been done by applying 
“dosages” D,..D;..D,. Then the proba- 
bilities, ~:..p;..p», of fluctuation beyond 
L will be different for each sample group. 
This probability is, by hypothesis, the 
probability of death, so that the plot of p; 
vs. D; is a dosage-survival curve. It can 


* The term, physiologic state, as employed herein may 
be defined approximately as follows. An organism is 
considered for the present purpose to be a physical 
system which can be described as of a given moment in 
time by determining the numerical values of all metab- 
olite concentrations, cell population sizes, etc., at that 
moment. The number of quantities to be assigned for 
an exact description would be unmanageably large. 
It is assumed that a description that has a tolerable 
error can be given by specifying a considerably smaller 
number, perhaps of the order of tens, of properly 
chosen variables. This set of numbers is called the 
physiologic state. The state of an individual cannot, 
in fact, be specified moment by moment. The opera- 
tionally attainable description is in terms of the aver- 
age values, frequency distributions, intercorrelations, 
and lag correlations of the variables. This description 
im terms of the expected values of the variables is 
called the mean physiologic state. The analysis of 
mortality given here is based on the presumption that 
the mean physiologic state comprises all that can be 
said about the population. Additional information 
may be accessible in laboratory situations, and, if so, 
it can also be used in prediction. Finally it may be re- 
marked that the concept of state enunciated above is 
applicable only to the vegetative aspects of behavior, 
and there only in approximation. 
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be shown that, if the fluctuation process 
has the characteristics of actual physiologic 
fluctuation processes, then the survival 
curve so determined has the sigmoid form 
and other characteristics of empirically 
determined survival curves. Yet this sur- 
vival curve would have been generated from a 
population in which there was no pre-existing 
distribution of radiosensitivities. 

In actual populations, differences be- 
tween individuals are always present to 
some degree. This can be taken into ac- 
count by introducing the frequency distri- 
butions of parameters that vary in the 
population. To this extent the present 
theory has something in common with one 
widely accepted, which holds that the 
genesis of the mammalian dosage-survival 
curve is entirely due to the distribution of a 
sensitivity parameter in the population. A 
flaw of the latter theory is that it does not 
lead to an understanding of the relation of 
mortality to the dynamics of physiologic 
function. Such understanding is a neces- 
sary condition for the development of a 
quantitative physiology of death, but it 
should also have significance for the study 
of physiologic regulation in general.‘ 


DISCUSSION OF AN EXPLICIT MODEL FOR A 
STOCHASTIC MORTALITY PROCESS 


Stochastic processes (1) fall into four 
major classes, depending on whether the 
variable moves continuously or by discrete 
steps, and whether the process is stationary 
(time-independent) or non-stationary. In- 
stances of all four types may be found in 
biology. For example, the highly de- 


‘ The literature on the mathematical analysis of 
mortality is too extensive for adequate review here 
Thus, the assertion that the developments presented 
here are not foreshadowed in any previous mathemati- 
cal treatment must remain undocumented for the pres- 
ent. The fundamental distinction is that previous 
treatments sought to develop equations relating mor- 
tality to external physical variables such as chronologi- 
cal age (in the case of life tables) or dose of a toxic agent 
(in the case of survival curves), whereas the procedure 
here is the first to account for mortality in terms of the 
statistical nature of physiologic processes. A relation 
of mortality to external variables requires a further 
specification of the dependence of the physiologic 
process on dose and time (or age). These two steps 
are so profoundly different in kind that they cannot 
be reduced to one, as in previous attempts 








bo 
qr 
bo 


veloped ‘“‘target’’ theories of radiation 
effects on micro-organisms are instances of 
discrete, non-stationary random processes. 
In this paper only continuous stationary 
Gaussian (2) processes are considered, be- 
cause homeostatically regulated variables 
appear to have fluctuation processes of this 
type. There is also a non-stationary 
stochastic component in the maturation 
and aging of all biologic processes, but this 
topic needs more extensive consideration 
than can be given here. 

The model I shall consider is a very sim- 
ple one. It leads, however, to a functional 
relation between mean physiologic state 
and probability of mortality which is the 
same as the relation obtained from more 
complicated and veridical models. A high 
degree of mathematical elaboration is of 
little use in the present primitive state of 
the experimental aspects of the subject. 

A random force function, f(¢), arising 
from environmental and internal sources, 
causes displacements of a variable, x, from 
its average (stationary) value, m. The ran- 
dom function has a time-average value of 
zero, and its moment-to-moment variation 
is of the incoherent kind that engineers 
are accustomed to refer to as ‘‘white noise.”’ 
The displacement yu (u = x — m) is con- 
sidered to obey the stochastic differential 
equation 


du a 
di + gu = f(t) (1) 


where g is a constant with dimensions ¢/~'. 
It can be shown that the distribution func- 
tion describing the behavior of a system for 
which Equation 1 is the equation of motion 
may be obtained from the solution, with 
appropriate boundary conditions, of the 
partial differential equation 


6P 
ét 


2p 
=g : (uP) + D $ - (2) 
m bu* 


which is a special form of the Fokker- 
Planck equation (2). Here P represents 
the conditional probability, P(uo wu, 2), 
that a particular value, yu, will be observed 
at time ¢, given that the system had the 
value yo at time zero. The coefficient D is 
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a dispersion parameter of the random force 
function. 

The steps leading to Equation 2 and 
from it to the solution for P(yu» u, ¢) must 
be omitted. A more complete mathemat- 
ical treatment will be given elsewhere (3). 
Our present concern is only with the 
stationary state of fluctuation that is ap- 
proached after a sufficiently long time: 
P(u) = lim P(uo ! pw, t) = 


l-e 2 
(29a) — 1/2 e—n*/2e? = (3) 
with 
o* = D/g (4) 


Equation 3 gives the distribution of 
values around a mean, m, that would be 
observed in a series of measurements on a 
single individual, or in a set of measure- 
ments on the members of a homogeneous 
population (as defined above), if the vari- 
able being measured had Equation 1 as 
its equation of motion. The stochastic 
properties of more complicated dynamical 
systems can also be analyzed (2). 

If there is on one side of the mean, m, 
a limit value, L, such that every individual 
whose state fluctuates to or beyond it is 
removed from the population, then the fre- 
quency distribution must go to zero for all 
x > L. This determines the modified 
stationary frequency distribution, Q(y), 


Q(m) = (290?) —'/?{ eH /20* — eo (2h—u)2/207) (5) 


where A = L — m. 

From this distribution the rate at which 
members are removed from the population 
can be shown to be 


= = (5°) (6) 
a one : ; 
. Sx. udu Ou J w= 


for \ > 2¢ this can be written to a sufficient 
approximation as 


h (2\1/2¢9—h/208 x 
p- @(2) F (7) 


where 1/g is the mean relaxation time, or 
mean recovery time of the system, defined 
by Equation 1, and o? is the variance of 
the distribution of x, given by Equation 4. 

The essential property of Equation 7 is 
the exponential dependence of rate of 
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mortality on the magnitude of \? (o and g 
are assumed constant). This type of func- 
tional relation is given by a large class of 
stationary Gaussian stochastic processes. 

In radiation injury or aging, the state of 
the organism (and of the population) varies 
as a function of time. We are concerned 
here only with the slowly changing proc- 
esses of aging and chronic radiation effect. 
There is experimental evidence that for 
such processes the physiologic changes 
that occur are shared for the most part by 
all members of the population, so that they 
can be represented in a first approximation 
by a change in the mean state, which 
thereby becomes a function of time, m(t). 
Thus \ also becomes a function of time, 
\(t). The restriction is also imposed that 
the range of values of \ throughout the 
process (from irradiation to complete 
dying-out of the population) is small com- 
pared to the magnitude of X: 


AX)max ((Ao + AA = A (S) 


Under these restrictions, \* can be replaced 
by the linear terms of an expansion 


A? —~ Ao? + 22oAA (9) 


After making this substitution and taking 
logarithms of both sides, we finally have 


log elj= Git) = Xo AX + ¢ (10) 
o 


where ( is a lumped constant term. 
Equation 10 is a statement of what can 
be said at present about the relation of 
mortality to physiologic state. It states 
that the logarithm of the rate of mortality is a 
linear function of the mean physiologic state 
of a homogeneous population. The log- 
arithm of the rate of mortality is henceforth 
called the Gompertzian and denoted G(¢).* 


APPLICATION TO THE ANALYSIS OF 
RADIATION MORTALITY® 


First, let us consider the dependence of 
natural mortality on age in mammalian 


* Logarithms to the base 10 are used for all subse- 
quent calculations 

*The computations leading to the graphical and 
numerical results in this section were done in collabo- 
tation with Mr. Robert Schweisthal. Detailed descrip- 
tion of the numerical analysis will appear separately. 
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populations. Benjamin Gompertz pointed 
out more than a century ago that the rate of 
mortality increases exponentially with age 
(4). This presented a paradox of long 
standing, for the great majority of ob- 
servable physiologic variables do not 
change exponentially by many orders of 
magnitude during the life span. This 
paradox can now be resolved, for, accord- 
ing to the relationship exhibited in Equa- 
tion 10, the gradual linear trend by which 
most physiologic characters are observed 
to change with age (5) is sufficient to ac- 
count for the approximately exponential 
increase of mortality rate with age. How- 
ever, a linear increase of G(t) with age is 
not a necessary consequence of the theory, 
for there is no reason why age changes in 
physiologic processes must necessarily be 
linear. 

It is an established fact that, following 
the acute period of radiation injury in 
mammals, there is a residue of injury that 
persists throughout subsequent life. Since 
this residue is independent of time, it should 
then produce in the irradiated population a 
mean physiologic state that differs from 
(t.e., is worse than) that of the control 
population by a constant amount through- 
out the remainder of life. If the Gom- 
pertzian transformation of mortality rates 
is indeed a linear measure of physiologic 
state, then it follows that the plot of 
Gompertzian values versus age for a popula- 
tion given a single radiation dose early in 
life should be displaced above a similar 
plot for controls by a constant amount at 
all ages subsequent to the period of acute 
injury. 

The agreement between the theoretical 
expectation and experimental observation 
may be seen in Figure 2, which presents a 
plot of Gompertzian values (presented as 
mortality rates on a logarithmic scale) from 
data reported by Furth e¢ a/. on the sur- 
vival of male and female LAF, mice for 30 
months following exposure to single dosages 
of weapon-quality gamma radiations (6). 
The agreement of the data with the hypoth- 
esis of parallelism of the Gompertz lines 
is satisfactory by Chi-square test. This 
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Fig.2. Age-specific rates of mortality for LAF, mice exposed at an average age of sixty-three days to single dosages 
of gamma radiation; plotted on a logarithmic scale versus time after irradiation. Mortality rates, w,, calculated as 


1 
w = >) log. 


N(t — h) 
N(t + h) 


where 2h is the time interval and N(t) is the number of animals living at time ¢. 


A. Male mice. B. Female mice 


rule has been found to hold for all lifetime 
survival data examined. 

In view of the demonstration that single 
doses displace the Gompertz curve upward 
by a constant amount, the dependence of 
injury on dose can be completely described 
by a plot of the displacement versus dose. 
This is done in Figure 3, which is again 
based on the data of Furth et al. (6). The 
relation of displacement, Y, to dose, D, can 
be fitted by a quadratic function of the dose 
over the range of dosages that do not cause 
heavy acute killing. Evaluation of this 
relation gives, for male and female mice, 
respectively, 

Y,, = 0.016 + 56 X 10°*D + 
1.15 KX 10-*D? (lla) 


Y, = 0.21 + 56 X 10-*D + 

1.15 X 10-*D? (11d) 
where Y is in units of the common log- 
arithm of the mortality rate. 

In the case of the male mouse the amount 
of permanent injury increases almost as the 
square of the dose. Data from several 
other experiments are consistent with this 


relation. The dependence of delayed 
mortality on dose is more complicated in 
the female mouse. In the dose range 200 
to 660 r, the curve of displacement versus 
dose for the female is parallel to that for the 
male, but above it by about 0.2 Gompertz 
unit. This corresponds to a death rate 
uniformly higher by a factor of 1.6 than 
that in irradiated males over this range of 
dosages. Greater sensitivity of the female 
mouse with respect to late mortality was 
also found in several other studies. The 
existence of a dose-independent component 
of radiation mortality in female mice given 
200 r or more is consistent with the observa- 
tions of Furth and Boon (7), and of Bali and 
Furth (8), that a dose of 100 r induces 
essentially 100 per cent incidence of ovarian 
tumors in mice. The same dose disrupts 
the estrus cycle (9) and causes sterility (10) 
in female mice. The resulting imbalance 
of endocrine function apparently has rever- 
berations throughout the animal, leading to 
increased death rates from a variety of 
causes. 

The first-power component of dose-effect 
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pertzian intercept and dose for LAF, male and female 
mice. The continuous curves are described by Equa- 
tions lla and 115. Solid lines indicate dosage range 
used in fitting curves. Discrepancies at higher dosages 
may be due to heavy acute mortality at these dosages 
Solid circles, male mice; open circles, females. 


cannot be estimated accurately from data 
on mortality following large single dosages, 
due to the swamping effect of the second- 
power term. The first-power term can, 
however, be estimated with accuracy from 
data obtained with fractionated or dura- 
tion-of-life exposures. Figure 4 shows a 
Gompertz analysis of the data from a 
fractionation experiment carried out with 
CF, female mice and 250 kvp x-rays (11). 
The exposure patterns were: single dose of 
400 r; 400 or 800 r given as ten fractions in 
twelve days; and 400, 800, or 1,200 r given 
as forty fractions in fifty-two days. The 
analysis is based on mortality rates for all 
causes of death except lymphoma, which 
has an unusual time-course of incidence. 
All of the points of Figure 4 are fitted by 
the equation 

Y = 0.256 + 320 X 10-*D + 1.14 X 


10-*DR@ (1 — e-*”*) = (12) 


Here, @ is a time constant for the accumula- 
tion of second-power injury, with a numer- 
ical value of five days, R is the dose per 
fraction, and ¢ is the elapsed time of ex- 
The second-power term is identi- 
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CF; female mice given single dosages or fractionated 
exposures. The three curves are described by Equa- 
tion 12 


cal with that given for single dosages above. 
The first-power term is well estimated in 
this experiment, and it agrees with an in- 
dependent estimate based on duration-of- 
life exposure of CF, mice (see below). The 
constant term for CF, females is not 
significantly different from the value given 
in Equation 116 for LAF, females. The 
first-power term shows no dependence on 
fractionation, whereas the second-power 
term has a time-constant of five days. 

If single dosages cause a step-wise shift of 
the Gompertz curve, then daily dosages 
throughout life should cause a_ linear 
divergence from controls if the injury due 
to repeated exposures is a summation of the 
injury produced by the exposures given 
separately. This is confirmed by an anal- 
ysis of the data of Lorenz on LAF, mice 
(12), shown in Figure 5. The Gompertz 
lines for irradiated groups form a fan of 
lines. The controls depart from this 
pattern in that their mortality rates are 
higher than those of irradiated groups in the 
early part of the exposure period. This 
effect is due to an as yet unexplained action 
of small repeated dosages, which leads to a 
decreased rate of mortality from infectious 
disease. We have confirmed the existence 
of this effect and have it under further 
study at present (13). If the slopes of the 
Gompertz lines for irradiated groups are 
plotted versus daily dose, a straight-line re- 
lation is found. The slope of this line is an 
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Fig. 5. Age-specific rates of mortality for LAF, mice 
of both sexes that were exposed to radium gamma rays 
for the duration of life, beginning at about seventy days 
of age. Mortality rates on a logarithmic scale. Daily 
radiation dosage indicated for each treatment group 
Straight lines fitted by least-squares. A straight line is 
fitted because it gives a good empirical fit. A straight- 
line relation of the Gompertzian to age is mot a necessary 
consequence of the theory presented here (see p. 253). 


estimate of the first-power dose-effect term. 
The numerical values of the first-power 
term for the Lorenz LAF; mice and for 
three other daily-dose experiments are sum- 
marized in the accompanying table. The 
first-power term for CF, females given 
single or fractionated dosages was found 
above (Equation 12) to be 320 K 10-*r7". 
The good agreement between that estimate 
and the estimate of 339 K 10~° r~! from 
the daily-dose condition supports the infer- 
ence that the first-power term is non- 
recovering. The significance of the differ 
ences between strains and between radia- 
tion qualities in the above table cannot be 
evaluated as yet. 
CONCLUSION 

The theory is presented that death is a 
consequence of the dynamics of physio- 
logic processes. Its occurrence at a partic- 
ular time in a particular animal is attrib- 
uted to the prior occurrence of a rare 
fluctuation of large amplitude in the physio- 
logic state of the animal. By means of a 
simple mathematical model of a physiologic 
fluctuation process, it can be shown that 
the probability of occurrence of such fluc- 
tuations is a function of the values of cer- 
tain vital physiologic parameters. An 
approximate relation between rate of 


mortality and mean physiologic state js 
derived, which states that the logarithm of 
the rate of mortality is a linear function of 
the mean physiologic state of a population. 
Application of this relation to chronic 
mortality following various patterns of 
TaBLEI INCREASE OF GOMPERTZIAN (COMMON Loca- 
RITHM OF MORTALITY RATE) PER ROENTGEN, Esty- 


MATED FOR MICE AND Rats GIVEN Daity Dosgs og 
X- oR GAMMA Rays 


First-power Ref- 


Strain Sex Quality Term erence 
Wistarrat M,F X-ray 303 X 107% r (14) 
CF), mouse F X-ray 339 . (11) 
LAF,, M,F Ra 208 af 12) 

mouse gamma 
C3H mouse F Ra 143 ” 15) 

gamma 


radiation exposure yields results that are 
quantitatively consistent and in accord 
with present knowledge about permanent 
radiation injury. 

It may be remarked that the dose- 
dependence of the permanent damage is 
strikingly reminiscent of the dose-depend- 
ence found for induced chromosome aberra- 
tions (16, 17). Muller (18) and Lea (19) 
have given full discussions of the genetic 
considerations that led them to conclude 
that permanent radiation injury in mam- 
mals must be due primarily to chromosomal 
aberrations. In view of the indirect evi- 
dence presented here, it becomes increas- 
ingly important that the role of chromosome 
damage in late effects be investigated 
cytologically. 

The developments presented here are 
still far from adequate for the task of 
prediction that was assigned at the begin- 
ning. An attempt has been made to 
present some concepts that are felt by the 
author to be fundamental to an under- 
standing of the factors that govern the 
stability of living organisms. The logical 
clarification and experimental implementa- 
tion of these concepts will, however, re- 
quire much additional work. 
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SUMARIO 


De la Naturaleza Estadistica de la Mortalidad, con Referencia Particular a la Producida por la 
Radiacidn Cronica 


Ofrécese la teoria de que la muerte es 
consecuencia de la dinamica de los procesos 
fisiol6gicos. Se atribuye su ocurrencia en 
un momento dado en un animal dado a la 
ocurrencia anterior de una fluctuacién rara 
de mucha amplitud en el estado fisiolégico 
del animal. Por medio de un sencillo 
modelo matematico de un proceso de fluc- 
tuaci6n fisiolégica, cabe demostrar que la 
probable ocurrencia de dichas fluctuaciones 
constituye una funcién de los valores de 
ciertos parametros fisiolégicos vitales. Se 


(For Discussion, 


deriva una relacién aproximada entre el 
coeficiente de mortalidad y el estado fisio- 
l6gico medio, que expresa que el logaritmo 
del coeficiente de mortalidad es una funcién 
lineal del estado fisiol6gico medio de una 
poblacién. La aplicacion de esta relacién a 
la mortalidad crénica consecutiva a varias 
formas de exposicién a la radiacién arroja 
resultados que son cuantitativamente com- 
patibles y concuerdan con los conocimientos 
actuales acerca de las lesiones permanentes 
por irradiacion. 


ee following page.) 
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DISCUSSION 


Henry Quastler, M.D. (Argonne, Ill.): I am 
much impressed with this paper. It has enormous 
implications. For one thing, recognition of the 
possibility of a linear dose-effect relation being 
associated with a sharp increase in death rate is, 
I believe, a blessing for all those who try to 
analyze radiation lethality. 

At the beginning of Mr. Sacher’s talk he an- 
nounced what I am sure is a very rational inten- 
tion, namely, to go from radiation lethality to 
various physiological changes, and to use those 
physiological changes to make inferences from 
animals to man. I think that is fine, but I have 
not seen this procedure in his analysis. He showed 
that in irradiation experiments a certain dose is 
equivalent to passage of a certain number of days 
as far as the Gompertzian goes; from that he 
went into a very beautiful general analysis of data. 
I would like to ask Mr. Sacher: What physio- 
logical properties would vou look for in animals? 
Specifically, what properties do you think are 
involved in the parameters of the equations you 
had on the slides? 


Mr. Sacher: I am sorry to say that we are not 
yet able to carry out the complete sequence of 
inferences that is required for the interspecies 
prediction of radiation lethality. Chronic radia- 
tion mortality is not the best starting point for 
such an attempt, in view of the obscure nature 
of the late radiation injury, and also of the com- 
plications introduced by the aging process, which 
is an enormous problem in itself. However, the 
theory can also be applied, in a somewhat more 
general form, to the acute radiation mortality 
process, and we are at the present time carrying 
out experimental and theoretical investigations 
toward the end of establishing quantitative rela- 
tions between injury and lethality in the period 
of acute and subacute injury. 

As to the physiological properties one must 
know, it is of course necessary to know what are 
the sensitive systems, and what is the average 
time-response curve, dosage sensitivity, etc., for 
each system. Some of these characteristics have 
already been well determined for one or more 
species. Equally important, however, is a knowl 


edge of the variability of response for each system 

The parameter o in the above treatment is re. 
lated to the standard deviation that we estimate 
to describe the dispersion of a set of measurements 
on an animal or a population. The empirically 
estimated dispersion consists, in general, of varia- 
tion within the animal (fluctuation), variation 
between animals, and errors of measurement 
Accurate estimation of these several components 
requires carefully devised experiment designs. 
The parameter g (page 252) is a relaxation 
rate, or rate at which fluctuations disappear. It 
is one of several kinds of time constants that 
specify the performance of homeostatic mecha- 
nisms. These are the most difficult parameters of 
all to identify and estimate, as is evident from 
the fact that an adequate knowledge of these is 
tantamount to knowing the dynamical nature of 
all the essential homeostatic mechanisms. It was 
with this in mind that I remarked earlier that the 
implementation of the theory will require much 
effort. 


G. Failla, Sc.D. (New York, N. Y.): In many 
of the chronic experiments with animals there is 
a great deal of information about blood counts. 
Is there any correlation between that physio- 
logical reaction and mortality according to your 
view of the problem? 


Mr. Sacher: At this time I can only refer to 
the work of Willie Smith and her group on acute 
mortality in mice, showing a considerable pre 
dictive value for the neutrophil counts of individ- 
ual animals within a treated population (20) 
The animals with the lowest neutrophil counts 
were found to be most likely to succumb. The 
lymphocyte level was not prognostic of survival 
The correlation of acute LD 50 with neutrophil 
sensitivity between species is also significant 
but it has not received systematic study (21) 
We are trying to continue investigations of this 
sort and extend them to other variables and to 
chronic mortality. As to the important physio- 
logic variables for highly fractionated or pro 
tracted exposure patterns, there we must wait 
for clues from further experimentation. 
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An Electronic Position Timer for the Fluoroscope 
LEE B. LUSTED, M.D., and EARL R. MILLER, M.D. 


Ss MANY AS 30 PER CENT of the spot- 

films taken during fluoroscopy may 
be improperly exposed if the radiologist 
merely estimates the exposure time.” Be- 
fore phototimers were used, the spot-film 
exposure time was determined by meas- 
uring the thickness of the abdomen. It 
occurred to one of the authors (E. R. M.) 
that the fluoroscopic table top and the 
fluoroscopic screen mounting could be 
used as a calipers to measure patient 
thickness. From the measurement thus 
obtained, optimum spot-film exposure time 
could be determined. It is the purpose 
of this paper to describe a method for con- 
struction of a spot-film exposure time 
scale based upon abdominal thickness and 
to present an electronic timer which uses 
this scale to control spot-film exposure. 


THE TIME SCALE 


An optimum spot-film exposure time, 
giving a film density and contrast most 
pleasing to the radiologist, can be de- 
termined from the thickness of the ab- 
domen for each patient. On this basis, 
it becomes possible to construct a scale of 
optimum exposure times in relation to 
abdominal thickness for any particular 
fluoroscope. The fluoroscope used by the 
authors had the following characteristics: 
9) kv, 150 ma, 2 mm. AI filter, 18-inch 
target-table top distance. For a patient 
with an abdomen 19 cm. thick an ex- 
posure time of 0.1 second was required for 
an optimum gastrointestinal series or 
barium-enema spot-film. An abdomen 30 
em. thick required an exposure time of 2 
seconds. Spot-films were made at several 
other abdominal thicknesses between these 
two points, and a curve was plotted of 
patient thickness vs. exposure time (Fig. 
1). This curve is actually the sum of two 
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Fig. 1. The electronic position timer action (poten- 
tiometer rotation curve) follows closely the optimum 
exposure time curve. 
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curves: (a) an exponential curve and (4) an 
inverse-square-law curve. The quantity 
of x-ray energy which reaches the spot- 
film is a function of patient thickness and 
the distance of the film from the x-ray 
source. The exponential curve is con- 
cerned with patient thickness. The in- 
verse-square-law curve is related to the 
target-film distance. 

From the graph reproduced in Figure 
1, a time scale was constructed. This 
scale was attached to the fluoroscopic tower 
and a scale indicator was fastened to the 
fluoroscopic screen mount. The proper 
exposure time required for each patient 
could be read directly from the scale. 
At the University of California Hospital 
such a scale was used successfully for a 
period of months prior to the installation of 
a phototimer. Before the scale was used, 
a large fraction of the fluoroscopic spot- 
films were unsatisfactory as a result of 


‘From the Department of Radiology, University of California School of Medicine, San Francisco Calif. Ac 
cepted for publication in August 1955 
*Schatzki, R. H.: Personal communication 
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improper exposure. After installation of 
the time scale, no films had to be dis- 
carded for this reason. 

THE ELECTRONIC SPOT-FILM TIMER 

A simple electronic timer was con- 
structed to adjust automatically the spot- 
film exposure time in accordance with the 
time scale just described. The circuit 
diagram is shown in Figure 2. This timer 
uses a variable resistor in a resistor-con- 
denser timing circuit. The R-C circuit 
is attached to the grid of an 884 gas tube. 
The value of the variable resistance P, 
is determined by the patient thickness as 
described below. 

A potentiometer with logarithmic taper 
was attached to a pinion gear. The po- 
tentiometer and pinion gear were mounted 
on the movable fluoroscopic screen sup 
port (Fig. 3). A rack was attached to the 
non-movable fluoroscopic screen tower. 
The potentiometer was fixed in the mini 


| Ss Pressure 
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1G! 

2 Oblique spine 05 

3 Thoracic spine O04 

4 Lumbar spine O35 

5 Cervical spine 

6 Chest 

7 Child chest 





Seconds 








Selector Switch 


Circuit diagram of electronic timer for the fluoroscope. 


mum resistance position at a distance of 


19 cm. above the table top. When the 
fluoroscopic screen was elevated, the pin- 
ion gear rolled on the rack and the poten- 
tiometer shaft rotated. Thus the value of 
the resistance was changed with fluoro- 
scopic screen position. The diameter of 
the gear was determined from the graph 
of patient thickness versus exposure time. 
A gear was chosen whose circumference 
was equal to the distance of travel be- 
tween 19 and 30 cm. This meant that in 
one rotation of the gear and potentiometer 
the spot-film exposure time varied from 
0.1 to 2.0 seconds. Figure 1 shows how 
closely the electronic timer follows the 
optimum spot-film exposure curve. 

The operation of the electronic circuit 
is as follows: At the time that the spot- 
film exposure begins, the grid circuit to the 
884 gas tube is opened. This allows the 
grid voltage to increase exponentially ac- 
cording to the R-C value in the grid cir- 
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An ELECTRONIC POSITION TIMER FOR THE FLUOROSCOPE 





Fig. 3. Rack and pinion gear (at right of photograph) with attached potentiometers mounted on the fluoroscope 
Fig. 4. Control box for position timer, readily accessible on the fluoroscopic screen tower 


cuit. When the grid voltage has reached 
the critical value of minus 18 volts, the 
tube fires. As a result, the 884 draws 
enough current to activate Relay 3 in the 
plate circuit of the tube. Relay’3 controls 
the x-ray tube high-voltage relay. Relay 
3 contacts are opened when the 8S4 fires, 
and the spot-film exposure is terminated. 

Some simple additions to the basic timer 
circuit will increase the usefulness and 
convenience of the device. A third po- 
tentiometer may be added for use with 
chest fluoroscopy. This third “ganged” 
potentiometer is easily calibrated for chest 
thickness, and with it the radiologist will 
obtain optimum chest spot-films. Fixed 
value resistors may also be used which will 
permit the radiologist to make spot-film 
exposures of predetermined length. 

It is convenient to have predetermined 
exposure values for some types of fluoro- 
scopic examinations. For example, with 
such values good myelogram spot-films 





may be obtained. We found that an 
exposure time of 0.3 second gave an opti- 
mum postero-anterior spot-film for a lum- 
bar myelogram. A selector switch (Figs. 
2 and 4) will permit the radiologist to 
choose for various types of examinations 
the appropriate variable time scale or 
predetermined spot-film exposure time 
value. 

Three features of the unit should be 
noted. (1) Relay 2 is a latch-type relay, 
which does not allow double exposures to 
be made. (2) The selector switch and six 
resistors permit the choice of fixed spot- 
film exposure times as shown in Figure 2. 
The selector switch box was mounted in a 
convenient position on the fluoroscopic 
screen support (Fig. 4). (3) A potentiom 
eter, P., was added to be used with the 
spot-film pressure cone. The potentiom 
eter was adjusted to compensate for 
the thickness of the pressure cone. 

Why is the position timer important? 
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We believe that there is a need for a simple, 
inexpensive spot-film timer. The posi- 
tion timer fulfills this need. Phototimer 
operation has been greatly improved in 
recent years, but a phototimer is a com- 
plicated, expensive device in which the 
possibility of tube failure is always present. 

More consistent background density of 
spot-films is a second advantage of the 
position timer. A phototimer scans a 
specific area of fluorescent screen and de- 
termines the exposure time from the 
average density of this area. Obviously, 
the spot-film background will be much 
darker if there is a large amount of barium 
within the phototimer scanning area than 
with a smaller amount. 

The spot-film background density is 
always the same with the position timer 


August 1956 


because the exposure time depends upon 
patient thickness and not upon light 
gathering from a fluorescent screen. 


SUMMARY 


Optimum exposure time for spot-films 
during fluoroscopy can be determined 
from the thickness of the abdomen of the 
individual patient. On the basis of such 
determinations for various abdominal 
thicknesses, a spot-film exposure time 
scale has been constructed. An electronic 
timer which fixes the exposure time auto- 
matically in accordance with this scale 
has also been devised. Its construction 
and operation are described. 


Department of Radiology 
University of California School of Medicine 
San Francisco 22, Calif. 
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Crondgrafo de la Posicidn Electrdénica para el Fluoroscopio 


Durante la roentgenoscopia pueden de- 
terminarse los tiempos 6ptimos de exposi- 
cién para las radiografias instantaneas a 
base del espesor del abdomen del enfermo 
dado. MHabiendo ejecutado tales deter- 
minaciones para varios espesores abdo- 
minales, los AA. construyeron una escala de 
tiempos de exposici6n que conectaron con 
la torre fluorosc6épica. Con un indicador 
asegurado al montaje de la pantalla, puede 
asi leerse directamente de dicha escala 
el tiempo apropiado de exposicién. 


También se ha disefiado un sencillo com- 
putador electrénico para ajustar automati- 
camente el tiempo de exposicién de acuerdo 
con la escala. Describense la construccién 
y el funcionamiento de este computador 
deltiempo. Menos complicado y menos sus- 
ceptible de fracasos que un fotocrondégrafo, 
posee ademas la ventaja de una densidad 
mas constante del fondo, dado que el 
tiempo de exposicién se basa en el grueso 
del enfermo mas bien que en la luz acu. 
mulada de una patalla fluorescente. 
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Experimental Evaluation of the 
Physical Characteristics of a 45-MEV 





Medical Linear Electron Accelerator’ 
C. L. HSIEH, Ph.D, and ERICH M. UHLMANN, M_D., F.A.C.R. 


HE SPECIFIC components designed for 
De therapeutic application of the 
45-MEV linear electron accelerator in- 
stalled at Michael Reese Hospital and the 
general principles of operation of this ap- 
paratus have previously been reported 
(1). An electron beam was first released 
from the accelerator tube on March 6, 1954, 
but measurements of the physical char- 
acteristics of the entire system could be car- 
ried out only after the magnet system had 
been designed, manufactured, and in- 
stalled. 

Theoretically, a linear electron acceler- 
ator could be designed in such a manner 
as to produce a practically monoenergetic 
electron beam of definite size with energy 
controlled by the amount of input power 
or frequency. In the present stage of 
development, however, an external magnet 
system is required for the control of the 
energy and other physical properties of 
the output electron beam. The perform- 
ance of the entire system depends as much 
on the magnets as on the accelerator. 

In this paper, some basic characteristics 
of the accelerator itself will be discussed; 
the principles of design and the measured 
performance of the magnet system will be 
explained; finally, experimental results 
obtained with the composite system will be 
presented. Only the physical character- 
istics pertaining to therapeutic applica- 
tions will be emphasized. 


OPERATIONAL CHARACTERISTICS OF 
THE ACCELERATOR 
Briefly, a traveling-wave linear elec- 
tron accelerator consists of a disk-loaded 
copper tube in which an electromagnetic 
wave with a strong axial electric field and 
a velocity close to that of light is excited. 


Mounted at the input end of the tube is an 
electron gun which injects a beam of elec- 
trons into the tube along the axis. These 
electrons are accelerated by the electric 
field and pick-up energy until they even- 
tually travel in phase with the wave at a 
velocity approaching that of light; when 
they reach the output end of the tube, they 
have acquired their maximum energy, 
which is approximately proportional to the 
square root of the input microwave power 
used to excite the traveling electromagnetic 
fields. 

The injected electrons are uniformly 
spaced during the injection pulses, but 
the time phase of the electromagnetic 
wave varies continuously. The ultimate 
fate of each electron will therefore depend 
upon the initial relative phase angle. It 
can be shown that, for axial electrons with 
fixed velocity and electromagnetic fields 
of constant strength. the greatest number 
of accelerated electrons will assume a cer- 
tain asymptotic phase angle which deter- 
mines the peak energy of a long acceler- 
ator; other accelerated electrons will 
assume an asymptotic phase angle between 
that value and —I180° and _ therefore 
assume different energies (2). 

The energy spectra of our accelerator 
were determined, and the half-intensity 
width was found to be broader for lower 
energies. The spectra were obtained by 
varying the magnetic field of the analyzing 
magnet for different energies and register 
ing the output current with an ion chamber 
while the energy-defining slit was adjusted 
for | per cent energy spread. To minimize 
the recombination of ions in the chamber, 
a relatively low beam current was used, and 
the chamber readings were corrected for 
the variation of specific ionization with 


* From the Tumor Clinic of Michael Reese Hospital, Chicago, Ill, Accepted for publication in August 1955, 
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a. b. 


Fig. 1. 
Short exposure. 0. 
purposely detuned beam to show proportion. 


energy. The corrected ionization reading 
was then plotted against the magnetic 
field strength of the analyzing magnet, 
which in turn was calibrated with photo- 
nuclear reaction thresholds and expressed 
in MEV. 

The exact beam shape at the output end 
of the accelerator is of interest in consider- 
ing the magnet design. Unfortunately, 
it is not possible to predict the beam shape 
on the basis of theoretical calculations, 
since the initial conditions, 7.e., the size, 
angular spread, and density distribution 
of the injected electron beam from the gun 
and the effective field patterns of the elec- 
tromagnetic waves at the input end of the 
accelerator, cannot be foreseen accurately. 
Furthermore, the final beam shape is also 
influenced by other factors, as the input 
power, the operating frequency, and the 
pressure distribution in the accelerator 
system. 

Figure 1 shows film exposures obtained 
just outside the accelerator aluminum out- 
put window when the accelerator was 
tuned to 30 MEV under normal operating 
conditions: a and dare the result of short 
and long exposures, respectively, but in 
both instances the distribution of current 
density over the beam cross section is the 
same with a half-intensity beam diameter 
of about 4 mm., as shown in Figure 2. 
The deviation from a true circular sym- 








C. 


Paotographs of beam size from the accelerator at 30 MEV, obtained close to aluminum window. a 
Long exposure. c. Size of aperture of loading disks of the accelerator tube obtained with a 


metry is probably caused by a misalign- 
ment in the horizontal direction. The size 
of the aperture of the loading disks (about 
2.1 cm.) is included in Figure 1 (c) for 
purposes of comparison. 

The output current of the accelerator in- 
creases with operating energy when the 
gun injection current is fixed. Curves were 
obtained by adjusting the input power and 
frequency for peak output beam current 
with different magnetic field settings, 
corresponding to different energies. The 
target current, 7.e., the fraction of the out- 
put current from the accelerator which has 
been analyzed and defocused by the mag- 
net system and which emerges from the 
transmission ionization chamber, is ap- 
proximately proportional to the output 
current of the accelerator, since the energy 
spectrum is not very sensitive to the oper- 
ating energy. It can be shown that there 
exists a linear relation between beam 
energy and beam current if the tendency 
toward saturation for high energies, caused 
by limited electron supply from the gun 
and beam loading effect, is disregarded. 
This may be explained by the fact that the 
beam power (beam current X beam energy) 
is equal to the available microwave power 
for acceleration, which in turn is an ap- 
proximately constant fraction of the total 
input power. Also, the square of the beam 
energy is proportional to the input power 
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if the beam-loading effect is neglected. 
Therefore, the obtainable maximum beam 
current is directly proportional to the 
beam energy. However, because the frac- 
tion of injected electrons which are possibly 
bound to the wave is also a function of the 
input power or the operating energy, the 
above reasoning holds only when the input 
power is sufficiently high that the fraction 
of bound electrons is practically constant. 

It can be demonstrated that the beam 
current for a given energy declines sharply 
when the operating frequency deviates 
from its optimum value; this is due to 
the associated change of phase velocity of 
the accelerating field. A detuning of 0.1 
me out of 2,860 me reduces the target cur- 
rent to one-half of its maximum value. 
Since commercial magnetrons ordinarily 
have a frequency stability in the order of 
one part in 10‘, it is obvious that a more 
stable microwave generator is needed if 
frequent retuning of the magnetron during 
operation is to be avoided. 

Experiments indicate that the beam cur- 
rent is proportional to the gun emission 
current as long as the latter is sufficiently 
small that appreciable beam loading is 
absent. 

MAGNET SYSTEM 

Only a brief summary of essential factors, 
design details, and experimental measure- 
ments of the magnet system will be given. 

As illustrated in Figure 3, the acceler- 
ated electrons, after entering the analyzing 
magnet, will spread out in a plane parallel 
to the pole faces of the magnet, depending 
on the momentum of the individual elec- 
trons. Electrons of the same momentum 
which enter the analyzing magnet with a 
small displacement off the central trajec- 
tory will cross over each other at a point 
along the central beam; when in the gap- 
field direction, however, they assume a 
small divergent angle, caused mainly by 
the multiple scattering of the accelerator 
output and the magnet system input win- 
dows. An energy-defining slit, whose func- 
tion it is to confine the energy spread of the 
electrons which enter the defocusing mag- 
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section of the electron beams shown in Figs. 1, a and 6. 


net, is located at this crossing point. It can 
easily be shown that the fractional energy 
spread (A EE) of the electrons after pass- 
ing through the slit is equal to the slit 
width divided by the effective radius of 
curvature of the central path of the analyz- 
ing magnet. 

In front of the energy-defining slit, a 
block of graphite containing a rectangular 
tunnel is installed to absorb those portions 
of the beam which are not utilized and also 
to limit a definite angular spread in the 
gap-field direction. The electrons enter- 
ing the defocusing magnet can be con- 
sidered as virtually coming from a plane 
source at the intersection of the projections 
of incoming and outgoing beams in the 
analyzing magnet. 

The defocusing magnet serves to control 
the size of the emergent beam at the target 
plane. Given a fixed entrance and exit 
angle, the beam dimension in the direction 
of the accelerator axis is a function of 
various factors: input collimator size, 
the energy spread as determined by the 
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slit opening, and the angular spread in a 
plane parallel to the pole faces, as a result 
of the gap-field focusing. In the direction 
perpendicular to the accelerator axis, the 
beam dimension depends on the collimator 
size and the angular spread in the gap-field 
direction according to the fringe-field 
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cally by 90° about the accelerator axis, so 
that the direction of the emergent beam 
can be changed up to 45° from the vertical. 

If the calculated and measured beam 
dimensions at the target plane and their 
dependence on the exit angle are con- 
sidered, it appears evident that their 
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Fig. 3. Schematic diagram of the magnet system. Above: Electron trajectories in 
the (horizontal) median plane showing gap-field defocusing. Below: Electron trajec- 
tories in the stretched-out vertical plane, showing fringe-field defocusing. 


effect (3). On the other hand, if all the 
above mentioned parameters are held con- 
stant, then the beam dimensions in both 
directions will vary only with the entrance 
and exit angle. In our design, the beam 
size is controlled by rotating both pole tips 
of the defocusing magnet. Since the an- 
gular spread caused by multiple scattering 
is energy-dependent, the beam size also 
changes slightly with the operating energy 
for fixed magnet settings. The entire mag- 
net system can be rotated electromechani- 


variations by gap-field and fringe-field 
focusing are interdependent. Furthermore, 
though the beam is uniform and sharply 
defined along one axis from fringe-field 
focusing, sharply demarcated beam boun- 
daries are not provided along the other 
axis by the gap-field focusing because of 
the energy dependence and the non-uniform 
distribution of the number of electrons at 
different energies in the range determined 
by the slit opening. To improve the field 
uniformity at the target plane along that 
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Fig. 4. 


axis, a set of adjustable collimators made 
of graphite is used to cut off the edges of 
the field. 

It is evident from this description that, 
since the defocusing of the beam is caused 
by the gap field along one direction and 
the fringe field along the other, the diver- 
gent angles are not necessarily the same in 
these different directions; the divergent 
angles also vary with the entrance and exit 
angles. However, the maximum divergent 
angle within the designed range of varia- 
tion of beam size is approximately 3° and, 
therefore, the emergence of an essentially 
parallel beam may be anticipated. 

Figure 4 shows some typical field sizes 
obtained with our magnet system. The 
two slightly tapered edges of the small 
rectangular field are caused by the finite 
conductance of the magnetic flux of the 
pole tips; when the exit angle is large, the 
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Some typical field sizes obtained from the magnet system. 


fringe field along the edge of the pole tip 
is no longer uniform and causes variations 
in the spreading of the beam. No attempt 
has been made to correct this situation, 
since it is considered to be desirable for 
certain applications. 

A typical distribution of current den- 
sity throughout the field, as obtained by 
the film method, is shown in Figure 5. 
Kodak industrial ‘‘A’’ film was used, and 
the exposure was made at a distance of | 
inch from the bottom of the transmission 
ionization chamber in a plane perpendic- 
ular to the emerging beam. 


IONIZATION CHARACTERISTICS OF 
THE ELECTRON BEAM 


The distribution of ionization produced 
by high-energy electron beams has been 
studied by Skaggs (4) and by Laughlin and 
others (5) on external beams liberated from 
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Variation of 50 per cent ionization depth as a function of beam width. 
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a betatron of 22 MEV maximum energy 
and by Pollock and his associates (6) with 
beams from an 80 MEV synchrotron. In 
the following, depth dose distributions of 
electron beams produced by the linear 
accelerator and controlled by the magnet 
system are presented. Films sandwiched 
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Pollock’s and Laughlin’s beams contained 
relatively low-energy electrons (perhaps 
Compton or pair electrons) or low-energy 
x-rays (perhaps filtered or scattered pri- 
mary rays). Such an assumption seems 
justified by the experiments illustrated 
in Figure 7. This depth dose distribution 
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Fig. 7. Variation of depth-dose distribution near the phantom surface of a 30-MEV, 
1.8 X 8.2-cm. beam when the magnet system was so adjusted that a large fraction of 
defocused electrons were intercepted by the graphite collimator. 


in a Masonite phantom (density = 1.08 
gm./c.c.) were used for ionization measure- 
ments. The calibration of film density 
against exposure was carried out at differ- 
ent energies and was found to be independ- 
ent of energy in the range in which we 
were interested. , 

Figure 6 shows the depth dose distri- 
butions for a 7 X 11-cm. field of 2 per cent 
energy spread obtained with films exposed 
in the plane perpendicular to the plane of 
the pole faces of the magnet, the 7-cm. 
beam width in this plane being controlled 
by fringe-field focusing. When the differ- 
ence in densities of the phantom materials 
are taken into consideration, the extra- 
polated ranges of electrons of different 
energies as shown in the insert are essen- 
tially in agreement with the observations 
of the authors mentioned above. Our 
results, however, indicate a much lower 
surface dose than those previously reported. 
This discrepancy can be explained by the 
fact that either some high-energy x-rays 
are combined with our beams or that 


is the result of measurements obtained 
after purposely adjusting the magnet sys- 
tem settings so as to intercept a large frac- 
tion of the output beam in the graphite 
collimator located just above the trans- 
mission chamber. The appearance of the 
first maximum at about 3 mm. from the 
surface and the subsequent minimum of 
the ionization distribution clearly indicate 
the presence of radiations of relatively 
lower energy. Pollock’s curves have a 
similar tendency except for the absence of 
the first maximum. It appears probable 
that his curves might exhibit another maxi- 
mum near the surface if the aperture of the 
densitometer were cut down and a care- 
ful study made of the variation near the 
surface. 

From a superposition of ionization dis 
tributions of x-rays and electrons, it is 
apparent that an electron beam contami 
nated with a small amount of relatively low- 
energy x-rays or electrons tends to give 
an apparently higher surface dose; if 
high-energy x-rays are included, a lower 
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surface dose and a greater extrapolated 
range will result. The latter situation 
apparently gives a more favorable dose 
distribution for deep-seated lesions than 
utilization of high-energy electron beams 
or x-ray beams alone. We believe that 
this mixed-beam therapy is entirely feas- 
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typical example. It is interesting to note 
that, though the extrapolated ranges of 
these beams, which are of different sizes 
but of the same energy, tend to meet at 
the same distance, it becomes increasingly 
difficult to determine the extrapolated 
range for narrow beams, due to the con- 








100 
80 
= 
S so} 
os 
x 
N 
= 
& 4 
~ 
20} 
1?) 
DEPTH (CM) 
Fig. 8. Variation of depth-dose distribution with beam width (beam breadth = 11.2cm. 


energy = 30 ME\). 


ible, and a more thorough study of this 
phenomenon is contemplated. 
Determination of the ionization distri- 
bution in a medium traversed by an elec- 
tron beam of given energy is a complex 
problem, involving the effects of scattering, 
straggling, radiation loss, variations of 
specific ionization with energy, etc.; these 
phenomena defy simple theoretical calcu- 
lations. Considering the multiple scatter- 
ing alone, however, one would expect the 
ionization along the beam axis at any 
depth within the range determined by the 
energy of the electrons to increase with the 
beam size, as the result of the addition of 
scattered off-axis electrons. This contri- 
bution ceases when the beam becomes so 
large that the half-beam width is greater 
than the projected range of these scattered 
electrons. Such a variation of depth dose 


with beam width for a 30-MEV electron 
beam of 11.2 cm. constant breadth was 
observed and is shown in Figure 8 as a 


stantly varying slope. In Figure 6 (insert) 
the 50 per cent ionization depth is plotted 
against the beam width. It is evident 
that for 30 MEV electrons, when the beam 
is wider than 6 cm., the axial ionization 
becomes independent of beam width and 
an infinite size beam condition is ap- 
proached. For electron range determina- 
tions, a large beam has to be used in order 
to get accurate results. 

Two typical isodose curves, one for a 
narrow beam and another for a broad one, 
with the same breadth, are presented in 
Figure 9, A and B. Here the dependence 
of ionization distribution on beam width 
is clearly demonstrated. 


STRAY RADIATION SURVEY 


The stray radiations of the present 
accelerator consist of x-radiation due to 
the unused accelerated electrons, of neu- 
trons produced by photo disintegrations, 
and of free electrons through Compton 
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Fig. 9. A. Isodose curve of a 30-MEV, 1.3 X 1l-cm. beam in the 1.3-cm. plane. B. Isodose curve of a 30 
MEV, 10 X 11-cm. beam in the 10-cm. plane. 


effect, pair, and triplet production. The 
various radioisotopes formed during the 
operation produce a residual radiation 
background near the target end of the 
accelerator with a composite half-life time 
of thirty-six minutes, though the intensity 
is insignificant. 

By using a deflecting magnetic field on 
top of the entrance window of an otherwise 
well shielded ionization chamber, the radia- 
tion level of stray electrons in the treat- 
ment room was found to be approximately 
equal to that of the x-radiation. The 
x-radiation was measured with a Victoreen 
25-r chamber embedded in a Lucite block 
of 2.5 cm. wall thickness as determined 
experimentally for maximum ionization. 
The Rh foil activation method was used 
for measurements of both slow and fast 
neutrons. For fast neutrons, the foils 
were exposed inside a paraffin block with a 
wall thickness of 3 mm. covered with a 
cadmium shield for thermalization of the 


fast neutrons and the elimination of ex- 
ternal slow neutrons, and the assembly was 
calibrated with a radium-beryllium source. 
For slow neutrons, the foils were exposed 
with and without the shield, and the flux 
was calculated from the difference of activ- 
ity between the bare and shielded foil 
after applying conventional corrections. 
A G.M. counter calibrated with a UX, 
reference source was used to measure the 
induced activities. 

The results of the radiation survey were 
tabulated, and all measurements were 
made after lead pellets of an average thick- 
ness of 2 inches were placed for shielding 
purposes around the accelerator tube and 
the collimators, and also directly under 
the magnets. An account of this study has 
been published (7). 


SUMMARY 


(1) Essential characteristics of high- 


energy external electron beams produced 





by a traveling-wave linear accelerator were 
studied experimentally. 
(2) The principles of design and the per- 


formance of the magnet system used for 


the control of the energy, direction, and 
dimensions of the electron beam are out- 
lined. 

(3) Depth-dose curves from electron 
beams of various energies were obtained, 
and the effect of beam size on the distri- 
bution of ionization was studied. 

(4) Stray radiations associated with the 
operation of the accelerator were measured 
for evaluation of safety during therapeutic 
applications. 
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SUMARIO 


Valuacién Experimental de las Caracteristicas Fisicas de un Acelerador Lineal Médico de 
Electrones de 45 Mev 


Se estudiaron experimentalmente las 
caracteristicas esenciales de haces de elec- 
trones externos de alta energia producidos 
por un acelerador lineal de onda errante. 
Bosquéjanse los principios del disefio y del 
funcionamiento del sistema de imanes 
usado para el gobierno de la energia, la 
direccién y las dimensiones del haz de elec- 


trones. Se obtuvieron curvas de dosis pro- 
funda para los haces de electrones de varias 
energias, y se estudié el efecto del tamano 
del haz sobre la distribucién de la yoniza- 
cién. Para justipreciar la inocuidad du- 
rante las aplicaciones terapéuticas, se 
midieron radiaciones dispersas enlazadas 
con el funcionamiento del acelerador. 
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On Professional Medical Liability 


A comprehensive current survey of the 
overall incidence and cost of professional 
medical liability claims and cases does not 
exist. Over the past five or six years a 
number of partial studies and articles have 
been published but the dissimilarity of 
the data makes more than a rough corre- 
lation of these impossible. The Law De- 
partment of the American Medical Associa- 
tion is presently undertaking studies that 
should aid in broadening our understanding 
of medical, legal, and insurance aspects of 
professional medical liability, but these are 
not as yet available. 

This is not to say that we are in com- 
plete ignorance. We can use the facts that 
are known and from these draw inferences 
that are likely to be valid. While they 
may not be perfect, they can be used as 
guides to conduct and action. An in- 
stance of this process is to be found in a 
brief study of closed professional liability 
insurance claim files involving radiation 
therapy. It is to be emphasized that none 
of the observations and conclusions are 
medical in nature; they concern only the 
legal or insurance aspects of the material 
available. 

Approximately 55 per cent of the physi- 
cians involved were Diplomates of the 
American Board of Radiology. Of the 45 
per cent who were not Diplomates, 7 per 
cent specialized in Radiology. Payments 
to claimants followed an identical ratio. 

About 23 per cent of the claims involved 
the treatment of cancer and 66 per cent 
the treatment of non-malignant conditions. 
In 10 per cent of the claims the malignant 
nature of the lesion treated was doubtul. 

In the group of claims involving non- 
malignant conditions, the treament of 
plantar warts was involved in 27 per cent, 
of other warts in 25 per cent, dermatitis in 
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19 per cent, tinea capitis in 10 per cent, 
and other lesions in 18 per cent. 

These bare figures prove nothing, but 
allow us to infer that the insuring of ra- 
diologists for radiation therapy liability 
costs an insurance company approximately 
as much as similarly insuring physicians 
who are not Diplomates of the American 
Board of Radiology. This is probably be- 
cause the radiologist’s experience is offset 
by his use of higher exposures; he treats 
more patients with larger doses more often 
than do other physicians. 

The treatment of non-malignant con- 
ditions seems to present a greater pro- 
fessional liability hazard than treatment 
of cancer. This would be particularly 
true in the case of the radiologist whose 
use of radiation is preponderantly in the 
field of cancer therapy. 

In this connection, one may at least won- 
der as to the implications of the recent 
National Academy of Sciences Report on 
radiation effects on the present generation 
and progeny. Where will the physician 
stand, legally, who has used radiation in 
therapeutic dosages for a non-malignant 
condition on a young parent whose sub- 
sequent offspring is defective? Is a mu- 
tation involved? If so, was it caused by 
radiation, and was it the medical radiation 
rendered by Dr. Doe? Did Dr. Doe ex- 
plain to the patient—and to the patient's 
spouse—all possible consequences, includ- 
ing possible effects on future generations? 
Did both patient and spouse consent to the 
procedure after gaining a full understand- 
ing of the potentialities? These are ques- 
tions that may arise 

A detailed review of individual claims in 
the group studied allows certain further 
observations and conclusions. 

A radiologist delegates the checking of 














filters and dosage factors at his peril. 
Five of the largest claims resulted from 
what proved to be an unwise delegation to 
nurses or technicians. Legally speaking, 
in the absence of very special circum- 
stances, it would seem that good proce- 
dure would be for the radiologist and a 
technician to check all factors and record 
them on separate sheets, or to have one 
record them and the other check and ini- 
tial this record. If treatments are given 
by a nurse or technician and are not so 
checked by the radiologist or, what is 
worse, are given in the radiologist’s ab- 
sence, imperfect results of treatment may 
well produce a claim very difficult to de- 
fend. 

Lack of treatment records, or even poor 
and incomplete records, make it most diffi- 
cult to refute liability in the face of a radia- 
tion reaction. 

Lead shielding, particularly in the treat- 
ment of children, should be securely placed 
and the patient should be constantly and 
carefully observed during treatment. One 
who is not a physician cannot medically in- 
terpret these and similar data, but from 
the insurance and legal aspects it would 
seem that radiation therapy requires an 
attention to detail that can be accom- 
plished only at acost of time. The radiolo- 
gist who is rushed and perhaps has an in- 
sufficient number of associates is evidently 
a poorer insurance risk than his colleagues 
in medicine not so burdened. 

Similar incomplete and, in themselves, 
inconclusive studies and observations bring 
up other questions and allow us to draw 
further conclusions. 

Is the increased premium required of 
partnerships equitable? The answer is that 
it is probably valid, but precisely what rep- 
resents a fair charge for this coverage is 
still in doubt. A memorandum of the 
National Bureau of Casualty Under- 
writers notes that the limited experience 
available shows that partnerships have 
been ‘‘targets’’ for claims and have been 
greater risks than physicians practicing 
alone. This memorandum also notes that 
the additional charge reflects the fact that 
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at law each partner, in addition to being 
responsible for his own personal acts and 
those of his employees, is responsible indi- 
vidually for the acts of all other partners 
and partnership employees. The current 
American Medical Association studies and 
statistics being collected by the Bureau 
from major American insurers should pro- 
vide a less qualified answer. 

What of the practice of insurance com- 
panies of soliciting other types of insurance 
when called upon to consider an application 
for professional liability protection? Is 
this an attempt to influence the purchase 
of unneeded insurance? No. Rather, it 
reflects the feeling of insurance companies 
that present rates are not adequate for 
medical liability insurance. A thirty-two 
year study in one insurance company, for 
instance, shows profits recorded in thirteen 
years and losses in nineteen in so far as this 
type of insurance is concerned. The net 
loss for the entire period is only slightly 
less than two million dollars. 

A question frequently asked of insurance 
men and attorneys has to do with the 
amount of medical liability insurance a 
physician should carry. There are under- 
writers who believe that high limits of 
coverage invite claims. They can further 
point to the fact that few settlements or 
judgments exceed basic $5,000/$15,000 
limits. As opposed to this, however, are 
recent judgments of $215,000 and $210,000. 
The best opinion of attorneys and insur- 
ance counsel seems to be that a physician 
should carry an amount of professional 
liability insurance that safely protects his 
assets. This would seem to be the only 
safe advice. After all, unless insurance 
approaches covering potential liability, 
the individual is in reality his own insurer. 

Do residents need professional liability 
insurance? The answer to this depends 
somewhat on one’s philosophy. The resi- 
dent normally is not in a financial category 
that would attract a lawsuit, and it would 
not be the intention of an attorney to es- 
tablish liability against a resident in in- 
stituting a suit. It has happened, how- 
ever, that as a case goes on and the others 
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named—the hospital, practicing physicians, 

etc.—establish their freedom from negli- 
gence, the resident or intern is the only one 
left from whom the plaintiff can collect. 
The attorney for the insurance plan of the 
Medical Society of the State of New York 
has noted that he has seen these young men 
pay as much as $7,500 on the installment 
plan rather than go bankrupt in order to 
make up a verdict. This is surely un- 
desirable. 

Some institutions carry blanket policies 
that cover the superintendent, paid mem- 
bers of the staff, and residents. In other 
instances, residents are named in the 
policy of the physician in charge of the resi- 
dency program and their personal liability 
is thus covered. What should be done in 
this connection and how to accomplish it 
is an individual problem for the institution 
and the physicians involved. It is to be 
borne in mind, however, that the physi- 
cian’s professional liability policy covers 
only his personal liability for his acts and 
those of assistants and employees. The 
personal liability of such assistants and em- 
ployees for their own acts is not covered 
unless they are named, and this applies to 
residents in training. If these individuals 
are not covered in the physician’s policy, 
that of the hospital, or in personal policies, 
they are uninsured. ; 

Will the increased premium required for 
the therapeutic use of radiation be con- 
tinued? For the present, yes. A recent 
study in Alameda and Contra Costa Coun- 
ties in California, a similar study under- 
taken in Maryland, and experience of the 
group professional liability insurance pro- 
gram sponsored by the Medical Society of 
the State of New York indicate, however, 
that an easing of this load may lie ahead. 
The New York program, initiated in 1924, 
has accumulated the most detailed statis- 
tical data available, though only for that 
state. Recently the attorney for this pro- 
gram informed a group of attorneys of 
state medical associations that experience 
in recent years with radiation therapy has 
not been bad and that it is no longer con- 
sidered a major hazard in New York. It 
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must be noted, however, that New the York 
plan will insure the use of radiation for 
treatment purposes only for physicians 
with special training in radiation therapy. 

What of the ever upward rise in pre- 
miums? Is it justified? Probably, yes, 
but experience of the Florida State Medical 
Association in challenging, before the In- 
surance Commissioner of that state, a re- 
quest for an increase in premiums might 
well be duplicated elsewhere. The nor- 
mal procedure has apparently been for com- 
panies to apply for such increases with no 
one appearing to question or resist them. 
The Florida experience indicates that a full 
explanation and justification should be 
required, if for nothing other than its edu- 
cational value to the medical profession. 
In Florida, the increases requested were 
denied because the necessity for them was 
not proved. 

What are the most frequent causes of 
professional liability insurance claims? A 
recent American Medical Association sur- 
vey, in which returns were received from 
forty-two state medical societies and the 
District of Columbia, lists the following: 
imperfect results after orthopedic surgery, 
radiation reactions, foreign bodies left in 
the patient after surgery, failure to obtain 
consent prior to surgery, inaccurate pre- 
scription of drugs or improper diagnosis, 
criticism of one physician by another, ex- 
cessive fees, and poor physician-patient 
relationship. This information was gath- 
ered in a rough form, so that the relative 
frequency of these causes is not known. 

Other similar studies add to the above 
list the following: inadequate medical 
records; failure to explain probable results 
of treatment; failure to use methods of 
diagnosis and treatment conforming to the 
standard of the community; making too 
optimistic a prognosis or guaranteeing the 
results of treatment; delegation of duties 
to unqualified assistants; admitting negli- 
gence within the hearing of the patient or 
members of the patient’s family; failure 
to seek necessary specialized consultation— 
or consultation with the patient’s former 
physician; except in emergency, examina- 
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tion of a female patient unless a third per- 
son is present; abandonment of a patient, 
including a failure to advise the patient of 
any intended absence from practice and 
notification of the patient in writing of 
failure to keep an appointment when treat- 
ment has been advised. There are still 
others. 

Many of the causes set forth are not 
strictly medical in nature, but rather con- 


cern the relationship between physician 
and patient as persons. A physician can, 
by using circumspection and wisdom in his 
relationship with patients, eliminate a 
number of these. It would seem that this 
is where ‘“‘doing something’’ about the 
professional medical liability insurance 
problem might well start. 
WILLIAM C. STRONACH, LL.B. 
Chicago, III. 
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ANNOUNCEMENTS AND BOOK REVIEWS 





MEDICAL SOCIETY 
rHE DISTRICT OF COLUMBIA 
SECTION ON RADIOLOGY 


OF 


The following officers have been elected by the 
Section on Radiology of the Medical Society of the 
District of Columbia for 1956-1957: President, 
David H. Rosenfeld, M.D.; Vice-President, Forest 
\. Schumacher, M.D.; Secretary-Treasurer, Melvin 
0. Goodman, M.D., 1930 K St., N. W., Washington 
6, D. C. 


GEORGIA RADIOLOGICAL SOCIETY 


The new officers of the Georgia Radiological So- 
ciety are as follows: Dr. Robert Tankesley, Atlanta, 
President; Dr. George Brown, Griffin, Vice-Presi- 
dent; Dr. Bert H. Malone, 1406 Reynolds St., 
Brunswick, Secretary-Treasurer. 

NEW YORK ROENTGEN SOCIETY 

At a recent meeting of the New York Roentgen 
Society, the following officers were elected: Dr. 
Sidney Rubenfeld, President; Dr. Maxwell H. Pop- 
pel, Vice-President; Dr. John A. Evans, 525 E. 68 
St., New York 21, Secretary; Dr. Harold Jacobson, 
Treasurer. 


PENNSYLVANIA RADIOLOGICAL SOCIETY 


The new officers of the Pennsylvania Radiological 
President, James M. Con- 
verse, M.D., Williamsport; President-Elect, Lewis 
E. Etter, M.D., Warrendale; First Vice-President, 
Richard R. Hoffman, M.D., Lebanon; Second Vice 
President, John W. Hurst, M.D., Altoona; Secre 
tary-Treasurer, Walter P. Bitner, M.D., 234 State 
. Harrisburg; Editor, Carl B. Lechner, M.D., 
Erie. 


Society are as follows: 


St. 


PHILADELPHIA ROENTGEN RAY SOCIETY 


Newly elected officers of the Philadelphia Roent 
gen Ray Society are: President, Rolfe M. Harvey, 
M.D.; Vice-President, Marston T. Woodruff, M.D.; 
Secretary, Roderick L. Tondreau, M.D., University 
of Pennsylvania Hospitals; Treasurer, Randal A. 
Boyer, M.D. 

PITTSBURGH ROENTGEN SOCIETY 

At a meeting of the Pittsburgh Roentgen Society, 
held on June 13, the following officers were elected 
for the ensuing year: President, Newton Hornick, 
M.D.; Vice-President, Dutney J. Hayes, M.D.; 


Secretary, N. B. Tannehill, M.D., 601 Jenkins Build- 
ing, Pittsburgh 22; Treasurer, Harrison H. Richard- 
son, M.D., Rochester. 


SOCIEDAD PERUANA DE RADIOLOGIA 


Officers of the Sociedad Peruana de Radiologia for 
1956-57 are as follows: President, Jorge de la Flor 
V., M.D.; Vice-President, Enrique Gonzalez Vera, 
M.D.; Secretary General, Luis Pinillos G., M.D., 
Apartado 2306, Lima; Second Secretary, Vincente 
Ubillis, M.D.; Treasurer, Jorge Salazar A., M.D.; 
Library's Secretary, Guillermo Pezet M.Q., M.D. 


SOCIEDAD ESPANOLA DE RADIOLOGIA Y 
ELECTROLOGIA MEDICAS 


The new officers of the Sociedad Espafola de 
Radiologia y Electrologia Medicas are as follows: 
President, Dr. Vincente Carulla Riera; First Vice- 
President, Dr. Francisco Arce Alonso; Second Vice 
President, Dr. Manuel Alonso Canalejas; Secretary, 
Dr. Aureo Gutierrez Churruca; Assistant Secre- 
tary, Dr. José M. Vilaseca Sabater; Treasurer, Dr. 
Francisco Orfila Oterman; Auditor, Dr. Octavio 
Sales Nicasio; Recording Secretaries, Dr. Enrique 
Rivera Monreal and Dr. Luis Salvador Gallardo; 
Librarian, Dr. Julian Gutierrez del Olmo; Members 
of the Board of Directors: Dr. Ramén Sebastia 
Abreu, Dr. Fernando de Castro Garcia-Patén, Dr. 
Pedro Melendo Abad. 


RADIATION STUDY SECTION 
NATIONAL INSTITUTES OF HEALTH 


Because of the recognition of the importance of 
radiology to the medical and related sciences and its 
growing influence in scientific pursuits, the dd Hec 
Committee on Radiation Studies has been replaced 
by a full-fledged Study Section on a permanent basis 
within the framework of the Division of Research 
Grants, National Institutes of Health. The first 
meeting of the newly established Radiation Study 
Section was held in Bethesda, Marvland, in Septem- 


ber 1955. Present membership of the group is as 
follows: 
Dr. Howard J. Curtis, Chairman, Brookhaven 


National Laboratory; Dr. Howard L. Andrews, 
National Cancer Institute; Dr. Charles L. Dunham, 
Atomic Energy Commission; Dr. Jacob Furth, 
Children’s Cancer Research Foundation, Boston; 
Dr. Harry Harlow, University of Wisconsin; Lt. 
Col. James B. Hartgering, Walter Reed Army Insti- 
tute of Research; Dr. Henry S. Kaplan, Stanford 
University School of Medicine; Lt. Col. Solomon E. 
Lifton, U. S. Air Force; Dr. Russell H. Morgan, 
Johns Hopkins Hospital; Dr James J. Nickson, 
Sloan-Kettering Memorial Cancer Center; Dr. Har- 


vey M. Patt, Argonne National Laboratory; Dr. 
J. Paul Quigley, University of Tennessee; Dr. 
Cornelius A. Tobias, University of California; Dr. 


J. Walter Wilson, Brown University; Dr. Raymond 
E. Zirkle, University of Chicago. 
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Study Section members have two major responsi- 
bilities: (1) to review applications for research 
grants and provide technical advice on action to 
be taken and (2) to survey the research being con- 
ducted in radiation in order to stimulate additional 
work in neglected areas. 

In general, the main interest of the Section is in the 
fieid of vertebrate and invertebrate radiation biology 
and clinical radiology. The group has expressed the 
need for expansion of investigations in primate radia- 
tion research and biological investigations in support 
of radiation therapy, as well as research on health 
hazards related to ionizing radiation. With respect 
to clinical radiation, the Section would like to en- 
courage studies on radiation sources, dosimetry, 
experimental therapy, and modification of radiation 
sensitivity. In the field of mammalian radiation 
there is need for investigation in histologic, physio- 
logic, and developmental changes in the induction of 
tumors and neuropsychologic aspects. 

Based upon discussions of Study Section members 
and upon types of applications already submitted, 
there are listed below suggestions of the types of 
projects that fall within the scope of activities of the 
section and areas needing investigation. Among 
these are studies on the effects of radiation on chemi- 
cal compounds of biological significance, particu- 
larly those related to possible mechanisms of radia- 
tion effects; the effects of radiation on unicellular 
organisms and lower life, and vertebrates; effects 
of supralethal radiation doses; neuropsychologic as- 
pects of radiation; the dose rate variable in biologic 
effects; field studies on human population groups 
exposed to greater than normal amounts of radiation; 
experimental therapy with radiation from various 
sources; quantitative effects, particularly at low 
dosages; development of methods to enhance the 
differential effect of radiation in malignant tissue as 
compared to normal; development of dosimetry of 
beta and gamma rays. 

Requests for Public Health Service research grant 
support should be submitted by an institution on be- 
half of an investigator’s proposed research, using 
special application forms which may be obtained 
by writing to the Division of Research Grants, Na- 
tional Institutes of Health, Bethesda 14, Maryland. 
Included with the application will be instructions for 
its preparation and submission. 


JAMES PICKER FOUNDATION 
AWARDS IN RADIOLOGICAL RESEARCH 


The James Picker Foundation has announced the 
following awards for 1956-57: 

Grants in Radiological Research: Dr. John A. 
Benjamin and Dr. James S. Watson, Strong Memo- 
rial Hospital, University of Rochester, for cinefluoro- 
graphic studies of urinary tract function, normal and 
abnormal, in man and dog; Dr. F. X. Gassner and 
Dr. H. J. Hill, Colorado Agricultural & Mechanical 
College, for continued investigation of the angio- 
graphic and luminal characterization of the testis 


and accessory sex organs in relation to fertility in the 
male; Dr. Gwilym S. Lodwick, University of Mis- 
souri, for continuation of his studies on the r rentgen 
evaluation of the diagnosis and aggressiveness of 
primary bone and lung neoplasms; Dr. Robert J. 
Reeves, Duke University, for continued studies on 
the effects of roentgen irradiation upon digestion and 
absorption of materials in the gastrointestinal tract 
by means of radioactive tagged compounds and 
correlative roentgenological studies; Dr. Francis F. 
Ruzicka, Jr., and Dr. Louis M. Rousselot, St. Vin- 
cent’s Hospital of the City of New York, for a rapid 
serial venographic study of the portal venous sys- 
tem; Dr. H. A. Sissons, Institute of Orthopaedics, 
University of London, for continued microradio- 
graphic studies of bone structure; Dr. Michel Ter- 
Pogossian, Edward Mallinckrodt Institute of Radi- 
ology, Washington University School of Medicine, 
for studies on monochromatic x-rays in contrast 
media diagnostic roentgenology. 

Fellowships in Radiological Research: Dr. Leonard 
Davis, for an investigation of the uses of a double 
balloon modified Miller-Abbott tube, under the 
guidance of Dr. Robert M. Lowman at Grace-New 
Haven Community Hospital; Dr. Hans Ludin, for 
the development and evaluation of pancreas pneu- 
mography, under the guidance of Dr. John A. Evans 
at Cornell Medical College; Dr. Vincenzo Valentino, 
for a study of the anatomical, angiographic, and 
encephalographic aspects of cranio-encephalic mal- 
formations producing clinical and pseudo-tumoral 
changes, under the guidance of Dr. Donald McRae 
at the Montreal Neurological Institute, McGill 
University. 

Scholar in Radiological Research: Dr. William J. 
Tuddenham, University of Pennsylvania School of 
Medicine, for continuation of his investigation of the 
physiologic optics of roentgen interpretation. 


ARMED FORCES RESERVE MEDICAL 
OFFICER COMMISSIONING AND 
RESIDENCY CONSIDERATION PROGRAM 


Attention is called to a recent Bulletin describing 
the ‘““Armed Forces Reserve Medical Officer Com- 
missioning and Residency Consideration Program,” 
known also as the Berry Program. This program 
has been developed to permit physicians who are 
liable for military service to be commissioned well in 
advance of the time they are required to serve and to 
permit successful applicants to be deferred for 
residency training in specialties required by the 
Armed Forces. To participate in the program, one 
must be a 1956 graduate of an approved medical 
school (United States or Canada), be liable for two 
years of military service, and be willing to accept a 
Reserve commission in the Army, Navy, or Air 
Force. 

The Bulletin is issued by the Office of the Assistant 
Secretary of Defense (Health and Medical), Wash- 
ington 25, D. C. 
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Letter to the Editor 


To the Editor of Radiology 


DeaR Dr. Dovus: 

This morning I examined a patient for whom a 
“complete G-I" had been requested. I believed that 
the doctor desired an examination of the colon and 
of the esophagus, stomach, and duodenum. My 
technician suspected that the referring physician also 
wished a study of the small bowel. 

Past experience, during medical training in Mon- 
treal, Winston-Salem, Durham, N. C., and in Wis- 
consin, Minnesota, and Oregon, as well as in the 
Army Medical Corps, has impressed upon me that 
“G-I study” and similar terms may mean so many 
different things that it is time for reappraisal. It 
would be ideal if physicians requesting roentgen 
studies would themselves write out in detail what 
they desire, but we know this ideal will not be at- 
tained. Requests for studies are made over the tele- 
phone and are scribbled on prescription sheets. 

I believe it would help if our radiological societies 
would adopt a standard nomenclature and recom- 
mend it to Blue Shield and other doctor-owned 
medical care plans as well as to Blue Cross, welfare 
organizations, and private insurance carriers. I 
would recommend that the term ‘‘G-I series’ be dis- 
carded and would suggest the following abbreviations 
for a start: 

(1) A.C.E. Air-contrast enema 
trast colon study. 

(2) Cholangiograms. (a) I.V. Cholangiogram. 
Intravenous cholangiogram. (b) Operative Cholangi- 
ogram. A cholangiographic study, under sterile 
conditions, in surgery, where the medium is injected 
by the surgeon during celiotomy. (c) Postoperative 
Cholangiogram. Contrast medium injected in the 
x-ray department through a drainage tube, following 
surgery. 

(3) Colon. Ordinary barium enema examination. 

(4) E.S.D. Fluoroscopic and film study of the 
esophagus, stomach, and duodenum. 

(5) G.B. Oral cholecystography only. 

(6) S.B.E. Small bowel enema. A limited quan- 
tity of barium or other opaque medium is intro- 
duced directly into the small bowel through a tube 
which must be (or already has been) passed into the 
duodenum or beyond. Fluoroscopic and film studies. 

(7) S.B.S. Small bowel study. This examination 
requires a barium swallow. The radiologist will em- 
ploy fluoroscopy and radiography as he deems 
necessary for adequate study of all portions of the 
small bowel and recognition of any abnormality 
manifested during the passage of barium throughout 
the small bowel into the colon. 

The above suggestions are not expected to meet 
with general approval. I am convinced, however, 
that it is time to reject the use of careless terminology 
which produces confusion and sometimes genuine 
misunderstanding. I find the abbreviation E.S.D. 


for double-con- 
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particularly useful, easy of adoption, and free of 
troublesome associations. Perhaps with this ex- 
pression of opinion, others will submit more useful 
suggestions and we can arrive at a standard nomen- 
clature which all radiologists will be happy to adopt 
and suggest for adoption to other physicians and in- 
surance carriers. 
Very truly yours, 
DONALD Bauer, M.D. 


Books Received 


Books received are acknowledged under this head- 
ing, and such notice may be regarded as recognition 
of the courtesy of the sender. Reviews will be pub- 
lished in the interest of our readers and as space per- 
mits. 


BORDERLANDS OF THE NORMAL AND EARLY PATHO- 
LOGIC IN SKELETAL ROENTGENOLOGY. By PROF. 
Dr. ALBAN KOHLER. Tenth Edition, completely 
revised with reference to illustrations and to text 
by Dozent Dr. E. A. Zrmmer, Bern/Fribourg. 
English translation arranged and edited by 
James T. Case, M.D., D.M.R.E. (Cambridge), 
Professor Emeritus of Radiology, Northwestern 
University Medical School, Chicago; Director, 
Memorial Cancer Foundation, Santa Barbara, 
Calif. A volume of 724 pages, with 1,300 illustra- 
tions. Published by Grune & Stratton, Inc., New 
York and London, 1956. Price $24.50. 


ORAL CANCER AND TUMORS OF THE JAWS. By 
GeorGE S. SHARP, M.D., F.A.C.S., F.A.C.R. 
(Ther.), Professor of Pathology, School of Dentis- 
try, Assistant Clinical Professor of Surgery, 
School of Medicine, University of Southern Cali- 
fornia, Director, Pasadena Tumor Institute; WEL- 
DON K. Buttock, M.D., M.Sc. (Path.), Associate 
Clinical Professor of Pathology, School of Medi- 
cine, University of Southern California, Surgical 
Pathologist, Los Angeles County Hospital; and 
Joun W. Haztet, D.D.S., Lecturer, Oral Tumor 
Pathology, School of Dentistry, University of 
Southern California. A volume of 562 pages, with 
numerous illustrations, including roentgenograms 
Published by McGraw-Hill Book Company, Inc., 
New York, 1956. Price $15.00. 


RADIATION DostmmetrRy. Edited by GERALD J. 
Hine, Veterans Administration Hospital, Boston, 
Mass., and Gorpon L. BROWNELL, Massa- 
chusetts General Hospital, Boston, Mass. A 
volume of 932 pages, with numerous figures and 
tables. Published by Academic Press Inc., New 
York, 1956. Price $22.00. 


BLAKISTON’S New Gou._p MepicaL DICTIONARY. 
A modern comprehensive dictionary of the terms 
used in all branches of medicine and allied sci- 
ences, including medical physics and chemistry, 
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dentistry, pharmacy, nursing, veterinary medicine, 
zoology and botany, as well as medicolegal terms; 
with illustrations and tables. Editors: NORMAND 
L. Hoerr, M.D., and ARTHUR OsOL, Ph.D. With 
the co-operation of an editorial board and 88 con- 
tributors. A volume of 1,464 pages, with 252 
illustrations on 45 plates, 129 in color. Published 
by McGraw-Hill Book Company, Inc., New York, 
Second ed., 1956. Price $11.50. 


THE LUNG AS A MIRROR OF SYSTEMIC DISEASE. By 
Ext H. Rusin, M.D., Professor of Clinical Medi- 
cine, Albert Einstein College of Medicine, Yeshiva 
University; Director of Pulmonary Diseases, 
Bronx Municipal Hospital Center; Attending 
Physician, Division of Pulmonary Diseases, 
Montefiore Hospital; Consulting Physician in 
Pulmonary Diseases, Lebanon and Morrisania 
City Hospiteis, New York, N. Y. A volume of 288 
pages, with 92 figures and 11 tables. Published 
by Charles C Thomas, Springfield, IIl., 1956. 
Price $12.50. 


PRINCIPLES OF CHEST X-Ray D1IAGNosis. By 
GEorGE Simon, M.D., F.F.R., Assistant Director, 
X-ray Department, Brompton Hospital, London; 
Radiologist and Demonstrator, Radiological 
Anatomy, St. Bartholomew's Hospital, London; 
Curator of the Radiological Museum and Teacher 
of Radiology, The Institute of Diseases of the 
Chest, University of London. A volume of 184 
pages, with 162 figures. Published by Butter- 
worth & Co. Ltd., London, 1956. Price 50s. 


LES TUMEURS DE L’AMYGDALE ET DE LA REGION 
VELOPALATINE. By A. ENNUYER and J.-P. 
BaTAINI, Medicins de la Fondation Curie. (Sta- 
tistiques de la Fondation Curie. Exploitation 
Statistique by Dr. FAUTREL). A volume of 536 
pages, with 150 figures and 91 tables. Published 
by Masson et Cie, 120, Boulevard Saint-Germain, 
Paris-6°. Price 5,000 fr. 


CONTRIBUTION A L’ETUDE DU SYNDROME ENDO 


CRINIEN PROVOQUE PAR L'IRRADIATION TOTALE 
DE L’ORGANISME. By E. H. Betz. Chef de Travaux 
A l'Université de Liege, Associé du Fonds National 
de la Recherche Scientifique. Preface by Robert 
Courrier, Secrétaire perpétuel de ]’Académie des 
Sciences, Professeur au College de France. A 
volume of 326 pages, with 71 figures. Published 
by Masson et Cie, 120, Boulevard Saint-Germain, 
Paris-6°. Price 2,800 fr. 


STRATITERAPIA BirocaLe. By G. Tori, G. BRusort, 


R. Mice, and E. ZAFFAGNINI. Foreword by 
Prof. G. G. PALMIERI, of the Instituti de Radio- 
logia e del Radio dell’Universita di Bologna. A 
volume of 146 pages, with 59 figures and 3 tables. 
Published by L. Cappelli, Bologna, 1956. 
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ANKYLOSING SPONDYLITIS. CLINICAL CoNSIDERA- 
TIONS, ROENTGENOLOGY, PATHOLOGIC ANATOMY, 
TREATMENT. By J. Forestier, M.D., F.A.C.R. 
(Hon.), Aix-les-Bains, F. JACQUELINE, M.D.. 
Aix-les-Bains, and J. Rotres-Quero,, M.D. 
Barcelona. Translated by A. U. Desjarprys. 
M.S., F.A.C.P., F.A.C.R. A volume of 374 pages, 
with 145 figures. Published by Charles C Thomas. 
Springfield, Ill., 1956. Price $10.75. 


The treatise on ankylosing spondylitis by Fores- 
tier, Jacqueline, and Rotes-Querol published in 
Paris in 1951 (reviewed in RADIOLOGY 58 : 587, 1952) 
represented the first comprehensive study of this 
subject, bringing together in one volume the various 
aspects of the disease. It is well to have an English 
edition of this outstanding work, particularly from 
the hands of so competent a translator as Dr 
Desjardins. The authors have themselves made 
some minor changes in presentation and certain ad- 
ditions to the bibliography to cover the contempo- 
rary literature. Otherwise the text is as originally 
published. 

In the reviewer's opinion, this is a most satisfac- 
tory compilation of the clinical features of a disease 
which is encountered in all countries, affecting people 
of all races. After a brief historical outine for orien- 
tation purposes, the authors proceed to a detailed 
description of the early manifestations and mode of 
progress of the disease as observed in their 400 cases. 
The various clinical forms are discussed, and there 
are sections on etiology and pathologic anatomy. 
The last 150 pages of the work are devoted to the 
therapeutic aspects, covering the general medical 
and orthopedic measures as well as radiotherapy, 
which has assumed an important place in arresting 
progress of the condition. 

This volume is unhesitatingly recommended to all 
who are interested in the diagnosis and treatment of 
arthritis of the spine. 


ANNUAL REVIEW OF NUCLEAR SCIENCE, VOLUME 5, 
1955. Edited by James G. BECKERLEY, Schlum 
berger Well Surveying Corporation, Martin D. 
KAMEN, Washington University Medical School, 
and Leonarp I. Scuirr, Stanford University. A 
volume of 448 pages, with numerous illustrations 
and tables. Published by Annual Reviews, in co- 
operation with the National Research Council of 
the National Academy of Sciences, 1955. On sale 
by Annual Reviews, Inc., Stanford, Calif. Price 
$7.00. 


This fifth volume of the series of Annual Reviews of 
Nuclear Science, the first of which was published in 
1952, contains thirteen chapters, written by twenty 
two scientists. Contributions come from a number 
of government institutions, such as the Brook 
haven, Oak Ridge, and Argonne National Labora- 
tories and the Los Alamos Scientific Laboratory. 
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Others are from the Universities of California, Indi- 
ana, Purdue, New York, Utah, and Leeds in Eng- 
land. The radiologist will be most interested in the 
chapter on “Nuclear Particle Detection” (W. B. 
Fretter), which describes the physical principles of 
cloud and bubble chambers, and the chapters on 
“Radiation Chemistry"’ (F. S. Dainton), ‘‘Radio- 
chemical Separation Techniques” (H. L. Finston and 
|. Miskel), ‘The Fundamentals of Radioautography”’ 
(W. P. Norris and L. A. Woodruff), “Cellular Radio 
biology’ (R. K. Mortimer and C. A. Beam), “‘Re- 
moval of Radioelements from the Mammalian 
Body” (J. Schubert), and ‘Vertebrate Radiobiology: 
Physiology” (A. Edelmann). Other chapters, as for 
example “Electromagnetic Transitions in Nuclei,” 
are highly specialized or pertain to the industrial 
application of nuclear energy. 

The high standards both of text and illustrations, 
characteristic of previous volumes of this series, have 
been maintained. References are again abundant, 
averaging considerably more than one hundred per 
chapter. As a reference source on nuclear science 
these Annual Reviews are invaluable. 


ATLAS OF EXFOLIATIVE CYTOLOGY: SUPPLEMENT I. 
By GeorGeE N. Papanicocaovu, M.D., Ph.D. 
Sixteen color plates with descriptive material and 
instructions for insertion in the Atlas as originally 
issued. Published for the Commonwealth Fund 
by Harvard University Press, Cambridge, Mass., 
1956. Price $4.00. 


In a review of Dr. Papanicolaou's A élas of Exfolia- 
tive Cytology appearing in an earlier issue of RADI- 
OLOGY (63: 111, 1954), the 36 color plates are de- 
scribed as achieving ‘‘a standard of excellence seldom 
attained by medical illustration in this country.” 
To these, the present Supplement adds 16 plates of 
like high quality, together with concise descriptions 
and discussions. Fourteen of the plates present 
comparative illustrations of cells as seen in tissue 
and in smears, bringing out the similarities and dis- 
similarities to be observed. The remaining 2 plates 
are purely cytological. Instructions for insertion of 
the new material at the appropriate places in the 
original volume are included 


UROLOGIE DE L’ENFANCE. TRAVAIL DE LA CLINIQUE 
MEDICALE DES ENFANTS DE LA FACULTE DE PARIS 
(Professor Robert Debré). By Gaston Laurer, 
Ancien Interne des Hépitaux de Paris, chargé de 
la consultation d’urologie 4 la Clinique Médicale 
des Enfants Malades, and Collaborators. Pref- 
ace by Professor Debré. A volume of 442 pages, 
with 330 figures. Published by Expansion Scien 
tifique Francaise, 15, Rue Saint-Benoft. Paris 6°, 
1956. Price 3,900 fr. 


This is the first French work to appear devoted ex 
clusively to the urology of childhood, reflecting a 
personal experience of some twenty years in this field. 
Because of the immediate and wide repercussions of 
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abnormalities in the urinary tract of the child upon 
the whole body economy, the author has seen fit to 
make this largely a joint enterprize, and has received 
aid from his pediatric associates in the field of ge- 
netics, metabolism, neurology, and pathology. 

The book is divided into three parts: The first 
deals with the general clinical study of the patient; 
the second with malformations; the third with ac- 
quired conditions, such as those resulting from ab- 
normalities of the central nervous system, urinary 
lithiasis, urinary tuberculosis, and urinary neo- 
plasms. Diseases of the external genitalia are not 
considered, since these are adequately handled by 
the general pediatric surgeon. 

The bibliography is predominantly French and 
Anglo-Saxon. 

Typographically the book is well arranged and 
readable, and the illustrations, with abundant line 
drawings, are adequate. 


TUBERCULOSE UTERO-ANNEXIELLE. ASPECTS AC 
TUELS—DIAGNOSTIC—TRAITEMENT. By JULES 
BRET, Gynécologue-Accoucheur des Hépitaux de 
Paris, and RoBerRt LEGROs, Gynécologue-Accou 
cheur adjoint de l!'H6épital de Créteil, with the 
collaboration, for pathologic anatomy, of BER- 
NARD DuPERRAT, Médecin des Hépitaux de Paris, 
Professeur agrégé A la Faculté de Médecine de 
Paris. A volume of 248 pages, with 60 figures 
Published by Masson et Cie, 120, Boulevard Saint- 
Germain, Paris 6°, 1956. Price 1,600 fr. 


This monograph represents a rather complete 
treatise on female genital tuberculosis based on ob 
servations in 100 cases. The body of the uterus and 
tubes are affected much more commonly than the 
ovaries and cervix. In the tubes several types of 
lesions are seen: miliary, ulcero-caseous, and fibro 
caseous lesions may occur; hydrosalpinx, hemato- 
salpinx and pyosalpinx may ensue, and chronic nodu 
lar and sclerotic changes may lead to retraction or 
stenosis. In the uterus massive caseous lesions are 
uncommon, while small tuberculous ‘‘follicles’’ 
common. 

Hysterosalpingography was found to be a valuable 
adjunct in diagnosis. Although the authors are ap 
parently not strongly opposed to the water-soluble 
media, they still prefer Lipiodol. They use ‘‘fluid 
Lipiodol,”’ less viscous than the usual preparation. A 
control film of the pelvis is taken to ascertain whether 
calcification is present. Anteroposterior, oblique, 
and lateral views are used routinely; a film is taken 
after evacuation of the contrast material, and lateral 
decubitus or upright views are obtained to demon 
strate fluid levels in hydrosalpinx. A twenty-four- 
hour film is indicated to ascertain whether the tubes 
are patent and to determine the location of any re- 
tained contrast material. 

On the preliminary film the authors have found 
calcification in mesenteric lymph nodes, peritoneal 
granulations, or occasionally in the tubes. Various 
deformities of the contrast image are seen. There ma\ 
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be irregularity in the outline of the uterine canal. 
Filling defects may be noted along the uterine wall, 
and one tube may be completely blocked. The mar- 
gin of the uterine shadow may be serrated or undu- 
lating, or retraction due to synechial areas may be 
seen. The changes in the tubes reflect the various 
types of pathologic change. Absence of filling, nar- 
row areas, abnormal folds and nodular saccules may 
be demonstrated. 

Uterotubal tuberculosis may yield to antibiotic 
therapy to the extent that future pregnancy occurs. 
Surgical and other forms of therapy are also dis- 
cussed. 


ETUDE RADIO-ANATOMIQUE DE L'0S TEMPORAL. By 
M. JusterR, Chargé de Recherches au C.N.R.S., 
and H. FiscuGco.p, Electroradiologists des H6pi- 
taux de Paris, with the technical collaboration of 
G. Koracuw. A volume of 106 pages, with 51 
figures. Published by Masson et Cie, 120, Boule- 
vard Saint-Germain, Paris 6°, 1955. Price 2,000 
fr. (paper bound), 2,800 fr. (cloth). 


In this work, an anatomist and radiologist have 
collaborated, with the idea of familiarizing special- 
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ists in different fields with the interpretation of 
roentgenograms of the temporal bone. 

For the study, dried temporal bones were cut into 
sections 3 mm. thick along the axes and planes of 
three standard projections of radio-otology, corre- 
sponding to the views of Stenvers, Schiiller, and 
Hirtz. Thus there were obtained vertical sections 
parallel and perpendicular to the major axis of the 
bone and horizontal sections parallel to the major 
axis. Radiographic enlargements, twice the actual 
size, were made with a focal spot of 0.3 mm. to 
correspond with the usual size of sections as shown 
in most textbooks of anatomy. 

The section method presents the inconvenience of 
cutting such well defined structures as the cochlea, 
semicircular canals, etc., into several fragments. For 
this reason special anatomic preparations were made 
of the internal ear as a whole, the internal ear and the 
facial canal, and the auditory ossicles. 

The final section of the book is devoted to a 
succinct description of the principal formations of 
the temporal bone, such as the external auditory 
canal, tympanic cavity, internal ear, internal audi- 
tory canal, facial canal, carotid canal, and temporal 
sutures 


In Memoriam 


ARTHUR CARLISLE CHRISTIE, M.D., 
PASC.P., FACR. 


1879-1956 


The death of Dr. Arthur C. Christie on June 22 
brought to a close a notable career in radiology eov- 
ering some forty years and exerting an incalculable 
influence upon that specialty. 

Arthur Carlisle Christie was born in West Sun- 
bury, Penna., Dec. 29, 1879, the son of Dr. Milton 
H. Christie and Harriet Rhodes Christie. The son 
of a practicing physician in a rural area, he was 
associated with medicine throughout his life. His 
early education was in the public schools of Corry, 
Penna. He was granted his degree of Doctor of 
Medicine in 1904 by the Cleveland College of 
Physicians and Surgeons (now incorporated in 
Western Reserve University Medical School). 

For a brief period, Dr. Christie practiced medicine 
in Clymer, N. Y. Leaving his general practice, he 
attended the Army Medical School in Washington, 
D. C., and was graduated as a First Lieutenant in 
1907. He served on active duty in the Philippines 
and at various posts in the United States and, while 
on service at Columbus Barracks, Columbus, Ohio, 
became interested in radiology. Ordered to the 


Army Medical School as Professor of Roentgenology 
and Operative Surgery, he served in that capacity 
from 1912 to 1916. Thus starting in the infancy of a 
new specialty, Dr. Christie devoted his medical life 
to radiology. 


One of the earliest contributions to 


radiological literature in English was his Manual of 
X-ray Technic published in 1913. 

In 1916 Dr. Christie resigned his commission and 
became associated with Dr. Thomas A. Groover in 
the practice of radiology in Washington, D. C. 
In the following year, he was commissioned a 
Major in the Medical Reserve Corps. Appointed 
Chief of the Division of Roentgenology of the Medi- 
cal Department, U. S. Army, he organized this 
Division entirely from Reserve personnel, an out- 
standing achievement. He was commissioned Colo- 
nel in 1918 and served as Senior Consultant in Roent 
genology, A.E.F., France, from October 1918 to 
February 1919. 

After the First World War, Dr. Christie returned 
to his civilian practice with Dr. Groover, and in 1919 
Dr. E. A. Merritt became associated with the two. 

With his Professorship of Roentgenology at the 
Army Medical School in 1912, Dr. Christie began his 
teaching career. He was later Professor of Roent- 
genology at George Washington University School of 
Medicine and Professor of Clinical Radiology at 
Georgetown University Medical School. He con- 
tributed freely of his time as teacher, consultant, 
and adviser and, because of his warm, kindly, and 
thoughtful nature, old and young looked to him for 
advice concerning their personal careers and prob- 
lems. 

Dr. Christie was closely associated with almost all 
phases of the development of radiology from 1912 to 
the very end of his career. This is well attested by 
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his enormous bibliography. Besides writing exten- 
sively, he devoted much time to lectures and 
conferences on numerous medical and medicosocial 
subjects. He held membership in many medical 
organizations and served frequently on their official 
boards. He was a past President of the Medical 
Society of the District of Columbia; Fellow of the 
American Medical Association and of the American 
College of Physicians; past President of the Ameri- 
can Roentgen Ray Society; member of the Radio- 
logical Society of North America; Fellow and past 
President of the American College of Radiology, 
which he helped to organize, and a recipient of its 
Gold Medal. 

From 1924 to 1929 Dr. Christie was Editor of the 
American Journal of Roentgenology and Radium 
Therapy. In 1937 he was the President of the Fifth 
International Congress of Radiology and through 
that office formed many friendships with radiologists 
of all countries, friendships which persisted through 
the years. He was made an Honorary Fellow of the 
Faculty of Radiologists of Gr2at Britain and was 
elected to honorary membership by most of the lead- 
ing radiological societies of the world. 

Nationally and internationally known and hon- 
ored as a radiologist, Doctor Christie always stressed 
the fact that the specialist must be first, last, and al 
ways a physician, with all that this means in the 
broadest and best sense. 

Dr. Christie was an ardent churchman, giving of 
his talents to Church, Sunday School, and the 
Y.M.C.A. He was for some years President of the 
Board of Trustees of the American University (Wash- 
ington) and recently gave many lectures before civic 
groups. His talk on the Constitution of the United 
States, “‘Faith of Our Fathers,” is widely known. 

Arthur Carlisle Christie had a capacity for friend- 
ship that was unique, a deep faith in the progress of 
medicine and science and, above all, in humanity. 
He was courageous in his fight for what he believed 
to be right in his profession, his religion, and in so 


ciety. Those who knew him best will feel his loss 
most deeply, but a host of others will honor and re- 
spect his memory. 

FRED O. Cor, M.D. 


DR. GUSTAV HERRNHEISER 
1890-1956 


Dr. Gustav Herrnheiser, well known for his con- 
tributions to radiology, died in London, May 13, 
1956. He was born and raised in Prague and took 
most of his training in roentgen diagnosis with 
Guido Holzknecht in Vienna. Having early ac- 
quired a leading position among the radiologists of 
the Czechoslovakian Republic, he became Professor 
of Radiology of the German University of Prague. 
Out of his broad interests, his comparative roentgen- 
anatomic studies of the vascular and bronchial trees 
of the lung, pursued through many years, and their 
most recent off-shoot, the study on acute pulmonary 
edema, stand out as contributions of permanent 
significance. 

Dr. Herrnheiser left his beloved Prague after the 
Munich crisis and went first to Palestine, where he 
became Chief Radiologist to the Hadassah Hospital 
in Tel Aviv. In 1942 he moved to Alexandria, 
Egypt, to accept the position of Chief Radiologist at 
the King Fuad Hospital. After a long odyssey he 
“returned’’ to England in 1948 and was consultant 
radiologist to Connaught Hospital, London, and St. 
Margarete Hospital, Epping, in addition to conduct 
ing his office on Harley Street. 

In his days in Prague, Dr. Herrnheiser was an en 
thusiastic teacher and many radiologists throughout 
the world, received their basic training or later 
inspiration from him. He was loved as a man and 
friend for his vigor and nobility. He is survived by 
his wife, Vera, and two daughters. 

Fevix G. FLEIscHNER, M.D. 
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American Radiology—1905 to 1955. Paul C. Swenson. 
Internat. Abst. Surg. 101: 313-325, October 1955. 

This discussion of American radiology from 1905 to 
1955 is published as a collective review. In addition 
to his account of the advances in diagnostic and thera- 
peutic radiology, the author includes sections on radi- 
ation physics, the teaching of radiology, and radiologic 
organizations and literature. 


THE HEAD AND NECK 


The Application of Urografin to Cerebral Angiog- 
raphy. W. Grote and W. Bettag. Fortschr. a. d 
Geb. d. R6ntgenstrahlen 83: 579-583, October 1955 
(In German) 

Urografin (Schering ) is a new aqueous iodine solution 
which has been used primarily for excretory urography. 
Favorable results have also been reported with this 
medium in cerebral angiography. The same subjective 
phenomena—heat and pain on the injected side and 
transient paresthesias—are noted as with other iodine 
solutions, but there have been no allergic reactions or 
other side-effects 

In order to obtain comparative results the authors 
injected Perabrodil and Urografin in the same patient, 
under the same circumstances. Urografin was found 
to produce superior contrast and more complete filling 
of the smaller cerebral vessels. 

Five roentgenograms. ERNEST Krart, M.D. 

Newington, Conn. 


Porencephaly. Melvin G. Alper and Joseph Dessoff 
Arch. Ophth. 54: 541-547, October 1955 

The authors review the literature on porencephaly 
and report a case in a twelve-year-old boy with severe 
right frontal headache, visual hallucinations, and 
homonymous hemianopsia. A history of convulsive 
attacks was obtained. The diagnosis was made by 
pneumoencephalography, which demonstrated a large 
porencephalic cyst, approximately 8 cm. in diameter, in 
the right posterior parietal area, in communication 
with the posterior portion of the body of the right 
lateral ventricle. The cyst depressed the occipital and 
temporal segments of the right lateral ventricle. 

It is pointed out that a porencephalic cyst must be 
considered in the differential diagnosis of any intra- 
cranial mass lesion and that a preoperative diagnosis 
can be made only by pneumoencephalography or 
ventriculography. Because operative intervention for 
this condition is contraindicated as long as the cyst 
communicates freely with the ventricular system and 
subarachnoid space, the treatment is aimed at control- 
ling the jacksonian convulsions by anti-epileptic drugs. 
In the case reported, the patient became symptom- 
free but the prognosis remains uncertain 

Three pneumoencephalograms; 1 electroencephalo- 
gram; 3 diagrams 


The Glomus Jugulare Tumour. Clinical and Radio- 
logical Features. R.S. Hooper. J. Fac. Radiologists 
7: 77-89, October 1955. 

The clinical courses and radiographic and angio- 
graphic features of 5 patients with glomus jugulare 
tumors are presented. These tumors originate in the 
basal portions of the temporal bone and by their ex- 
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pansion erode the adjacent bone, destroying the in- 
ternal ear and involving, also, the middle ear, the tym- 
panic membrane, and not infrequently the posterior 
wall of the external meatus. In the latter situation the 
tumor may present as a vascular polyp, from which 
profuse hemorrhage may occur spontaneously or follow- 
ing attempts at removal. Below the petrous bone, the 
continued growth may expand the margins of the 
jugular foramen, compress and destroy the lower 
cranial nerves, and obstruct or involve the internal 
jugular vein or sigmoid sinus, which may fill with 
tumor tissue. Occasionally masses of tumor tissue 
may form in the neck contiguous with the tumor of the 
temporal bone. After a period, sometimes of years, 
encroachment upon the intracranial cavity takes place, 
papilledema occurs, and cerebellar signs may appear, 
before evidence of frank medullary compression be- 
comes manifest 

Radiologic demonstration of involvement of the 
temporal bone is an important factor in establishing the 
diagnosis and assessing the progress of the condition 
Routine roentgenograms of the skull show: (1) 
sclerosing or blurring of the tail of the mastoid region, 
which, however, is indistinguishable from that seen in 
chronic infection of the mastoid; (2) enlargement of 
the jugular foramen, ranging from simple expansion of 
the foramen by the tumor to widespread erosion of 
adjacent bone; (3) erosion of the petrous portion of the 
temporal bone, usually detectable in a standard antero- 
posterior projection, though other views may make it 
more evident. The radiologic change produced by 
acoustic neuroma is occasionally similar to the appear- 
ance which is considered typical of the glomus jugulare 
tumor, but the erosion caused by neuroma is usually 
confined to the internal auditory meatus and is seen as 
a widening of the canal 

Angiograms of the external carotid artery and its 
branches of distribution were found most helpful in 
diagnosis. The following characteristic changes were 
observed in the angiograms obtained: (1) an increase 
in number and size of the branches of the external 
carotid artery passing through the region of the temporal 
bone; (2) greatly increased density of the temporal 
bone as the contrast material passes through; (3) the 
appearance of small vascular channels or loops around 
the fringe of the shadow of the temporal bone; (4) 
the presence of direct or indirect arteriovenous anasto- 
mosis; (5) evidence of obstruction of the lateral or 
sigmoid sinus and reversal of flow in this venous channel 

The management of this condition is discussed in 
the light of the radiographic evidence provided in the 
clinical course of the tumor. The author lists the 
following guiding principles: ‘‘(1) External carotid 
arteriograms have been obtained. If the characteristic 
appearance is seen the diagnosis is made certain. (2) 
The external carotid artery is ligated after the com- 
pletion of the angiograms, to diminish the blood supply 
to the tumor. When a bruit is present this stops or 
greatly reduces the noise. (3) If papilledema or other 
phenomena suggest much encroachment upon the 
posterior fossa, a suboccipital decompression is per- 
formed. (4) The patient is later subjected to courses 
of deep x-ray therapy.” 

Eight roentgenograms; 2 drawings 

THEODORE E. KEATS, 


M.D 
University of California, S. F 
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THE CHEST 


Bronchography by the Aspiration of Contrast Media. 
Bjorn Nordenstrém. Acta radiol. 44: 281-288, 
October 1955. 

In bronchiectasis there are often diffuse changes in 
the bronchi, the extent of which cannot be determined 
on ordinary roentgen films or tomograms. Broncho- 
graphic exploration of the bronchial tree is therefore 
indispensable; it calls, however, for complete examina- 
tion of all bronchial ramifications. If the examination 
is incomplete, the patient may not be radically cured in 
spite of surgical intervention. 

In the author's bronchographic technic, the patient 
himself aspirates the contrast substance. The pharynx 
is anesthetized with 2 per cent tetracaine administered 
by spraying. For the trachea and bronchial tree of 
the lung to be studied, 3 to 6 ml. of tetracaine is 
instilled between the vocal cords with a laryngeal 
syringe. When the patient’s position is altered, the 
fluid is directed to the various ramifications of the 
bronchial system. 

The contrast medium ( Dionosil) is injected through a 
radiopaque sterilized plastic catheter, 48 cm. in length, 
into the main bronchus of the lung to be examined, a 
few centimeters below the carina, in expiration. The 
patient is then asked to take a deep inspiration, so as 
to aspirate the medium. The contrast filling of the 
bronchi is controlled fluoroscopically. 

With this procedure, the author has obtained ex- 
cellent bronchograms. In order for the contrast 
medium to be aspirated, however, the bronchi must 
retain some of their normal aerating capacity. In 
cases of bronchiectasis, they often contain secretion, 
with consequent atelectasis. Therefore, careful drain- 
ing and drying of the bronchi before examination is of 
special importance. This technic may be supple- 
mented by selective bronchography if necessary. 

A bronchus should not be considered free from ectatic 
changes until it has been proved so by contrast filling. 
One of the most valuable results of this technic is the 
excellent representation of the bronchial mucosa. 

The author has encountered no complications in con- 
nection with this method; it has proved useful in the 
bronchographic examination of patients suffering not 
only from bronchiectasis, but also with pulmonary 
tuberculosis and neoplasms 

Six roentgenograms; 1 photograph. 

L. KABAKERIS, M.D. 
Bowman Gray School of Medicine 


Bronchography with Dionosil. 
L. R. Harnick 
October 1955. 

Dionosil is 


G. H. C. Joynt and 
Surg., Gynec. & Obst. 101: 425-430, 


an aqueous suspension of a radiopaque 
substance of low solubility, differing fundamentally 
from the oily iodides or aqueous solutions. An oily 
suspension is also available. The aqueous suspension is 
o0 per cent weight per volume of propyliodone, with 
the addition of sodium carboxymethyl cellulose 
Sodium citrate is present as a buffer, and the prepara- 
tion is rendered isotonic with sodium chloride. Some 
benzyl alcohol is used as a bacteriostatic agent. Diono- 
sil Oily is a 50 per cent weight per volume suspension 
of the same substance in pure arachis oil. 

The most important advantage of Dionosil is its 
rapid elimination from the lungs in three or four days. 
It appears to be well tolerated by the patient, although 
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occasionally there is a febrile reaction lasting for 
twenty-four to forty-eight hours. 

The authors studied the effect of Dionosil and 
Dionosil Oily after introduction into the bronchi in 
dogs. No granulomatous reaction with the aqueous 
suspension was noted in the lungs after four weeks 
With Dionosil Oily, there was some patchy atelectasis 
and granulomatous reaction and there appeared to bea 
greater tendency to alveolar filling. The oily suspen- 
sion offers the advantage of being somewhat less irritat- 
ing to the mucous membrane, but with good topical 
anesthesia there has been little discomfort from the 
aqueous preparation 

Six roentgenograms; 5 photomicrographs; 2 tables 

Howarp L. Sternspacu, M.D 
University of California, S. F. 


Propyliodon-Cilag-Suspension, a New Contrast 
Medium for Bronchography. W. Bessler. Fortschr. 
a. d. Geb. d. Réntgenstrahlen 83: 553-559, October 
1955. (In German) 

Propyliodon (Cilag), an Isotonic Aqueous Contrast 
Medium for Bronchography. H. J. Gombert and R 
Hoffmann. Fortschr. a. d. Geb. d. R6ntgenstrahlen 
83: 559-562, October 1955. (In German) 

Aqueous iodine solutions for bronchography have so 
far been unsatisfactory. Being hypertonic, they cause 
irritation of the bronchial mucosa, and large doses of 
anesthetics are necessary, up to full tolerance. Never 
theless, the roentgenologist has to act quickly to com- 
plete his examination. Otherwise, coughing and 
expectoration will interrupt the study prematurely. 

Propyliodon, a new aqueous solution for bronchog 
raphy, is an improved Dionosil, containing 28.4 per 
cent iodine. It is an isotonic solution, causing less 
irritation than other media and requiring less anesthesia 
of the bronchial mucosa. It mixes well with the secre 
tions and results in a complete filling of the bronchial 
lumen instead of the thin coating formerly obtained 
After expectoration, a thin layer of the medium may 
remain, but this is absorbed within forty-eight hours 

Bessler reports the use of Propyliodon in 100 consec- 
utive per cent there complete 
visualization of all branches of bronchial segments 
Allergic reactions were not observed 


cases. In 95 was 


Gombert and Hoffmann used Propyliodon in 30 
consecutive cases and report that the results were 
gratifying, especially since the medium was well 


tolerated and produced no side-effects. These authors 
also found that Propyliodon caused less irritation than 
other, more viscous aqueous contrast solutions and that 
local anesthesia therefore required. Pre 
heating of the medium was not necessary It is ab- 
sorbed at a much slower rate than other water-soluble 
media, and traces were sometimes visualized after one 
or two days. When Propyliodon is not completely 
expectorated at once, a relief picture of the bronchial 
tree can be obtained, which is a distinct advantage. 
Both of these papers include roentgenograms 
(Bessler, 4; Gombert and Hoffmann, 3) 
ERNEST KrarFt, M.D 
Newington, Conn 


less was 


Congenital Intra-Lobar Sequestration of the Lung. 
Report on Four Cases. Denis N. Fuller. South 
African M. J. 29: 987-992, Oct. 15, 1955. 

Four cases of congenital intralobar sequestration of 
the lung are presented, in each of which x-ray study, 
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with or without bronchography, aided in the diagnosis. 
While the sequestrum may consist of one large cyst, it 
is more frequently multiloculated or composed of a 
system of branching bronchi, widely dilated and filled 
with mucus. 

The embryologic theory currently considered most 
tenable is that the developing lung bud receives its 
blood supply from the primitive dorsal aorta rather 
than from the ventral aorta. The lung bud subse- 
quently becomes ‘‘captured” by its blood supply and 
grows independently, detaching itself from the normally 
connected bronchopulmonary system. 

Roentgen study reveals an area of opacity or air- 
containing cyst, sometimes with a fluid level, situated 
paravertebrally in the costophrenic sinus. Bron- 
chography demonstrates a space-occupying mass 
which displaces and possibly replaces the normal 
bronchi. Bronchiectasis of the normally connected 
lobe may be associated. Some of the contrast medium 
may gain access to the cyst itself but, because of the 
gelatinous nature of the cyst contents, all that is ap- 
parent may be a series of opaque globules within the 
mass. It is suggested that a barium swallow should 
always be undertaken to demonstrate possible esoph- 
ageal abnormality or hiatus hernia. 

Surgical excision is the only treatment. 

Eight roentgenograms. 


Transitory Exacerbation of Fever and Roentgeno- 
graphic Findings During Treatment of Tuberculosis in 
Children. C. B. Choremis, C. Padiatellis, D. Zoum- 
boulakis, and D. Yannakos. Am. Rev. Tuberc. 72: 
527-536, October 1955. 

The return of fever and an increase in roentgen signs 
of disease was observed in 22 of 43 children treated for 
primary tuberculosis with isoniazid and streptomycin. 
Since clinical study showed no allergic phenomena and 
no secondary infection, the findings were felt to be on 
the basis of liberation of tuberculin in large amounts, 
as a result of marked bacteriolysis. The fever was 
associated with increased physical findings, as well as 
an aggravation of the roentgenographic findings. 
The changes on the chest film consisted of atelectasis 
or an increase in infiltrative disease, usually in the 
parahilar region on the involved side. These changes 
regressed slowly, with definite improvement usually 
apparent ina month. There was no decrease or cessa- 
tion of drug therapy during the episodes. 

Seven cases are reported in detail, with roentgeno- 
grams showing the changes during the febrile episode. 
The authors suggest that cortisone might be used dur- 
ing this transitory phase to modify the exudative 
changes or to prevent them. 

Ten roentgenograms; 7 temperature charts. 

JOHN H. Juni, M.D. 
University of Wisconsin 


On the Prognosis of Childhood Tuberculosis. An 
Eighteen-Year Follow-Up Report. Nils Levin. Am. 
Rev. Tuberc. 72: 513-526, October 1955. 

In 1935 the author published the results of a roent- 
genologic and bacteriologic study of 434 children up to 
the age of fifteen years with suspected or verified active 
tuberculosis (Acta paediat., supp. 1, 17: 160-169, 
1935). This group has now been followed for an 
average of eighteen years (sixteen to twenty-two years). 
Of 379 survivors, all but 18 consented to re-examination 
by standard or mass roentgenography. They were 








August 1956 


then classified into the following groups on the basis of 
roentgenographic findings: 1. No demonstrable 
lesions. 2. Calcification, either in the pulmonary 
parenchyma or in hilar nodes. 3. Inactive tubercu- 
losis, in which roentgenographic study revealed 
parenchymal lesions of quiescent appearance (occa- 
sionally checked by culture of gastric washings), 4, 
Active, with pulmonary lesions suggestive of active 
tuberculosis. Some evidence of healed tuberculosis 
was found in 33 per cent of the persons for whom gastric 
washings were originally negative and in 43 per cent 
of those who were initially positive bacteriologically, 

A striking difference in the mortality rate was noted 
when the “primary”’ tuberculosis group was compared 
with the post-primary (adult type of tuberculosis) 
group, the figures being, respectively, 7 and 63 per 
cent. In the primary group, the mortality increased 
with age at onset, while in the other group the opposite 
was true except for an increase at puberty. 

There were 34 deaths due to tuberculosis, 26 from 
pulmonary disease and 8 from tuberculous meningitis 
in the series. Meningitic deaths were more common in 
the primary than in the adult type of the disease. In 
both groups, most of the deaths from this cause occurred 
in early childhood. 

One chart; 10 tables. Joun H. Juni, M.D 
University of Wisconsin 


A Mass Miniature X-Ray and Tuberculin Survey in 
the Orange Free State and Northern Cape. H. 
Dubovsky. South African M. J. 29: 992-997, Oct. 15, 
1955. 

The results of a mass miniature x-ray and tuberculin 
survey in the Orange Free State and Northern Cape, 
South Africa, are reported. The survey was begun in 
November 1953 and was completed in March 1954; 
the total number of films studied was 19,886, the num- 
ber of tuberculin tests, 7,289. A 70-mm. film was 
used, the unit being operated at an average rate of 100 
persons an hour, with 600 as a daily average. The 
sample material, obtained on the basis of voluntary 
presentation for examination, was found to have a 
randomness for age and sex distribution in keeping 
with the true demographic state. Except for de- 
ficiencies attributable to slight over-reading, 70-mm. 
film was found to be at least as effective as others. 

In determination of prevalence rates only miniature 
films with a typical appearance of re-infection (adult) 
type of tuberculosis and the progressive primary types 
were used. The sites and character of opacities were 
guides in this selection. 

The roentgen findings are summarized in tabular 
form; the highest prevalence rate was noted in Native 
reserves of the Northern Cape. A tendency to in- 
creasing prevalence as the survey moved from the city 
to rural areas is in contradistinction to a trend noted in 
a survey twelve years earlier. 

Four histograms; 1 graph; 2 tables. 


Pulmonary Alveolar Microlithiasis, or Calcinosis of 
the Lungs. Theodore L. Badger, Leonard Gottlieb, 
and Edward A. Gaensler. New England J. Med. 253: 
709-715, Oct. 27, 1955. 

The authors describe an interesting but rare syn- 
drome in which small laminated concretions are de- 
posited within the alveolar spaces. The case reported 
is believed to be the third in English and the eleventh in 
the world literature. Long before symptoms appear, 
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the roentgenogram shows startling changes: a ground- 
glass mottling, spreading out symmetrically from the 
hili into the mid-lung fields, sparing the apices and bases 
until Jate in the course of the disease. With progres- 
sion of the lithiasis, the remaining relatively unin- 
volved lung shows emphysematous blebs and bullae. 

The authors’ patient died about ten years after dis- 
covery of the condition on a routine x-ray examination 
of the chest. At necropsy the combined weight of 
the lungs was 3,300 gm.; they stood erect when re- 
moved from the chest cage, and cut with great difficulty. 
Multiple minute calcific concretions were scattered on 
the surface and were found lying in the alveoli. The 
less involved spaces showed these tiny stones lying free, 
the thin alveolar walls showing no signs of a foreign- 
body reaction. In the more heavily involved areas of 
the mid-lung fields there was giant-cell reaction en- 
circling the microliths and blending of the alveolar wall 
with interalveolar fibrous tissue. 

For the last eighteen months of the patient's life, in 
which dyspnea became increasingly unbearable, multi- 
ple urinary calculi consisting of calcium oxalate were 
passed. Stones were seen within the kidneys roent- 
genologically and at autopsy. 

As pointed out by Wells (Arch. Int. Med. 7: 721, 
1911), the most tenable explanation of this precipita- 
tion of calcium in otherwise normal lung, kidney, and 
stomach (the latter not seen in this case) is the relative 
alkalinity cf the parenchymal tissue of the organ follow- 
ing the liberation of acid (CO? in the lungs; HCl in the 
stomach; acid sodium phosphate in the kidneys). 
The calcium salts are less soluble in the relatively 
alkaline blood and parenchyma, leading to their pre- 
cipitation. Some constitutional predilection must, 
however, be present, since these changes are so rare 
and physiological changes in pH so universal. 

Three roentgenograms; 2 photographs; 2 photo- 
micrographs; 2 tables Saut Scuerr, M.D. 

Boston, Mass. 


Roentgen Manifestations of Necrotizing Granulo- 
matosis and Angiitis of the Lungs. Daniel Kornblum 
and Robert Fienberg. Am. J. Roentgenol.-74: 587- 
592, October 1955. 

There have recently appeared in the literature a 
number of reports of granulomatosis with angiitis of 
the lungs, usually associated with massive necrosis of 
the spleen and focal granulomatous glomerulonephritis. 
Three cases previously reported by Fienberg (Am. J. 
Clin. Path. 23: 413, 1953; Am. J. Path. 29: 913, 1953) 
are again recorded here, with the idea of bringing the 
condition to the attention of radiologists. It is char- 
acterized by the formation of aseptic circumscribed 
granulomatous masses in which cavity formation and 
necrotizing arteritis and phlebitis are seen. 

Roentgenologically, the nodules or masses in the 
lungs are usually multiple. They are generally round, 
discrete and fairly well demarcated but may be con- 
fluent. Clinically the diagnosis is suggested in the 
presence of hemoptysis, fever, and joint pains, together 
with signs of glomerulonephritis. 

In many instances hypersensitivity has been con- 
sidered the causal factor in this disease. The course 
may be protracted but with the onset of glomerulo- 
nephritis, the patient’s condition deteriorates rapidly. 

Eight roentgenograms. 

Rosert H. LEAMING, M.D. 
Memorial Center, N. Y. 
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Pulmonary Lesions in ‘‘Rheumatoid Disease’’ with 
Remarks on Diffuse Interstitial Pulmonary Fibrosis. 
Eli H. Rubin. Am. J. Med. 19: 569-582, October 
1955. 

With increasing use of routine chest roentgenography, 
changes are being discovered in the lungs of patients 
with ‘“‘rheumatoid disease’’ indicating that these organs 
are involved quite frequently and early in the course of 
the illness. Within a space of two months the author 
observed 3 patients with acute ‘‘rheumatoid disease” 
with characteristic articular manifestations in whom the 
chest x-ray findings were in keeping with a systemic 
disturbance. 

A review of the cases reported in the literature and of 
those recorded in this article brings out a number of 
clinical features which, in addition to the pathologic 
changes previously described, would indicate that the 
pulmonary and joint lesions of “rheumatoid disease” 
are part of the same disturbance. The histories of 
many of the patients point to an allergic background 
In the vast majority, the joint symptoms antedated the 
pulmonary manifestations. In a few, the pulmonary 
symptoms appeared at the time of recrudescence of 
joint symptoms. On rare occasions, acute joint and 
pulmonary manifestations appeared simultaneously at 
the onset of the disease. 

At times the pulmonary infiltrations are transitory 
The most frequent expression of the disease in the chest 
is a pleuritis manifesting itself in small serous effusions; 
large collections of fluid are more apt to be associated 
with anasarca than to be caused by cardiac failure. A 
pleural friction rub is often heard on auscultation 
Roentgenograms of the chest usually show a bilateral, 
more or less symmetrical distribution of abnormal lung 
markings. Occasionally, solitary and nodular lesions 
are seen. The bilateral pulmonary mottlings fre- 
quently seen roentgenologically in ‘“‘rheumatoid disease”’ 
represent interstitial parenchymal changes related to 
the underlying disease. The infiltrations are small and 
evenly distributed, simulating miliary tuberculosis, or 
of a nodular character, affecting chiefly the mid and 
lower lung fields and resembling sarcoidosis, inhalation 
dust disease, or bronchogenic tuberculosis, or they may 
be irregular and of patchy distribution, as in viral or 
bacterial bronchopneumonia. After subsidence of the 
acute phase of the disease, the markings assume a 
more linear configuration, forming a delicate or coarse 
reticular network such as is seen in lymphangitic car- 
cinomatosis or diffuse interstitial fibrosis of the lungs 
In long standing disease secondary bronchopneumonia 
and suppuration tend to obscure the basic pattern. 

Eight roentgenograms; 2 photomicrographs. 

Howarbp L, Srernsacn, M.D. 
University of California, S. F. 


Obstructive Emphysema in Pneumonia Simulating 
Cavity. Gordon L. Snider and David B. Radner. 
Dis. of Chest 28: 439-446, October 1955. 

Ring shadows are described in the chest films of two 
adult male patients with pneumonia. These shadows 
occurred in the upper lobe following a history of acute 
lower respiratory infection of several weeks duration. 
Tuberculosis and lung abscess were considered. In 
each instance an earlier normal chest film was avail- 
able for comparison. The patients were followed for 
several months before complete clearing of the lesions 
was observed. 

The findings are explained as pseudocysts, produced 
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by check-valve formation secondary to inflammatory 
involvement of the bronchial mucosa with congestion 
and edema. Such findings in children, because of the 
narrower airways, are not unusual. In elderly patients 
they can be related to decreased effectiveness of 
coughing. 

To be differentiated are non-putrid lung abscess and 
cavity formation in a bland pulmonary infarct. Neo- 
plasms and tuberculosis must, of course, be considered 

Eight roentgenograms 

DONALD DEF. BAVER, M.D 
Coos Bay, Ore 


Anatomic and Clinical Study of Bronchial Lesions in 
Sarcoidosis of B. B. S. P. Marland and Y. Rose 
J. frang. méd. et chir. thorac. 9: 530-540, 1955. (In 
French ) 

Previous studies in endothoracic sarcoidosis ( Besnier- 
Boeck-Schaumann) have been devoted largely to 
mediastinal lymph node and interstitial pulmonary 
parenchymal manifestations More recently, bronchial 
lesions have been demonstrated to be of importance 
Involvement of the bronchi may be the result of 
extrinsic compression by enlarged lymph nodes or 
peribronchial or endobronchial infiltrations, leading to 
bronchial or bronchiolar stenosis and bronchiectasis 

Specific bronchial alterations, to which are often 
added a cicatricial sclerosis, vascular, and probably 
nervous lesions, lead to stenosis and dilatation, which 
in turn may produce obstructive emphysema, partial 
atelectasis and retention and superinfection of secre- 
tions. 

Bronchial involvement in sarcoidosis gives rise to 
three types of radiographic images: homogeneous in- 
filtrates of lobar or segmental topography, plaques 
surrounded by radiolucent zones, and dense perihilar 
sclerotic zones. Bronchoscopy and biopsy of the 
bronchial mucosa may reveal some of the lesions 
Bronchography aids in delineating stenotic and dilated 
bronchi unsuspected on plain films and at bronchoscopy. 

The bronchial granulomas may heal spontaneously 
or lead to formation of chronic stenosis and dilatation of 
bronchial segments. ACTH and cortisone often pro- 
duce improvement CHARLES M. Nice, JrR., M.D. 

University cf Minnesota 

Non-tuberculous Tracheobronchial Adenopathy. 
Emilio Aleman. Rev. pediat. cubana 27: 575-588, 
October 1955. (In Spanish) 

The author presents 7 cases of 
mediastinal lymphadenitis in children, with paren- 
chymal or pleural involvement in some. There was 
no history of contamination in any instance, and the 
tuberculin test was negative in the 1:10 dilution 
Standard roentgenograms, planigrams, and bronchos- 
copy were valuable aids in diagnosis. All of the 
lesions healed spontaneously without sequelae, with 
regression of the abnormal radiologic shadows in three 


non-tuberculous 


to nine months 
The importance of differentiating these cases from 
tuberculous lymphadenitis is stressed. 
James T. Case, M.D. 
Santa Barbara, Calif. 


Sternal Metastases and Their Mechanism of Pro- 
duction. Carlos Gil y Gil Am 


609-614, October 1955. 
Sternal contamination from tumors of the mammary 


J. Roentgenol. 74: 


August 1956 


gland may occur by either of two routes: by way of 
the veins or by way of the lymph stream ; 

The entry of the neoplastic cells into the mammary 
veins takes place by corrosion of the venous walls by 
the tumor, and is believed to be due to the proteolytic 
action of the neoplastic cells. From these veins ‘the 
accumulation of tumor cells or the neoplastic thrombus 
comes to rest in the intercostal veins. From this loca- 
tion the tumor cells have two pathways by which to 
spread. They may be directed anteriorly and empty 
directly into the sternum, or they may reach this bone 
through the internal mammary veins. If, on the 
other hand, the malignant cells are directed toward 
the posterior aspect of the thorax, they may reach the 
prevertebral venous plexuses and contaminate the 
vertebrae, the pelvis, and the cranium. 

Proof of sternal seeding may be accomplished in three 
ways: (1) by the Gil y Gil sign (localized or diffuse 
pain on pressure of the finger tip against the surface of 
the sternum); (2) by sternal roentgenography; (3) by 
sternal puncture 

Lymphatic contamination may occur by way of the 
lymphatics from the breast and by the deep lymphatics 
of the thoracic wall to the retrosternal nodes. Metas- 
tases in the internal mammary chain may grow to such 
an extent as to rupture the capsule, producing propaga- 
tion of the tumor im situ if the involved node is attached 
to the posterior aspect of the sternum. The proteolytic 
property of the neoplastic cells causes destruction of 
the periosteum of the compacta of the posterior sternal 
wall. This amounts to neoplastic extension per 
contiguitatem. 

The existence of a possible direct lymphatic pathway 
between the breast and the spongiosa of the sternum 
has not yet been observed by the author, but its 
presence is suspected 

Six roentgenograms J. F. Martin, M.D 

Bowman Gray School of Medicine 


THE CARDIOVASCULAR SYSTEM 


Patent Ductus Arteriosus. Some Notes on Prog- 
nosis and on Pulmonary Hypertension. Maurice 
Campbell. Brit. Heart J. 17: 511-533, October 1955 

Experiences with 160 cases of patent ductus arteriosus 
(including 20 in patients past thirty-five years of age 
are here reviewed to determine if surgery is always 
indicated and, if so, when. The article should be read 
in the original by anyone really interested in the sub- 
ject, since only the conclusions can be given in the 
space of an abstract. 

Although a few patients will reach fifty or sixty 
years of age with a minimum of disabling symptoms 
and in still fewer the ductus will close spontaneously, 
the author believes that the risk of surgery is small 
enough and the benefits great enough to warrant it in 
every case where it is feasible. He makes a few ex- 
ceptions: those in whom the ductus appears to be 
closing spontaneously, those in whom the shunt is very 
small and causing no strain, and older patients with 
pulmonary hypertension and a reversed shunt. He be- 
lieves that this last group could be operated upon suc- 
cessfully if diagnosis were made early enough, before 
the occurrence of irreversible changes in the pul- 
monary arteries. 

Nine roentgenograms; 6. electrocardiograms; 2 
photographs; 7 tables. Zac F. Enpress, M.D 

Pontiac, Mich 
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The Diagnosis of Tricuspid Stenosis. Ronald Gib- 
son and Paul Wood Brit. Heart J. 17: 552-562, 
October 1955 

The authors present a study of 14 cases of rheumatic 
tricuspid stenosis. Nine of the group were from a 
series of 300 cases of mitral valve disease previously 
reported by Wood (Brit. M. z. 1: 1113, 1954. Abst. 
in Radiology 64: 447, 1955). In all but 3 of the 14 
cases, mitral stenosis was the predominant lesion. A 
case of isolated tricuspid stenosis associated with dis- 
seminated lupus erythematosus is also reported. 

The most characteristic radiologic finding in this 
group of cases was conspicuous dilatation of the right 
atrium without pulmonary artery enlargement and 
with relatively little pulmonary venous congestion. 
In no instance was calcification demonstrable in the 
tricuspid valve 

Clinical features were high venous pressure, giant 
“a waves in the jugular phlebogram, electrocardio- 
graphic evidence of right atrial hypertrophy, and a 
diastolic or presystolic tricuspid murmur. 

Cardiac catheterization established the diagnosis by 
showing a presystolic or diastolic pressure gradient 
across the damaged valve, averaging 6 mm. Hg. The 
diagnosis was made first by this method in 3 instances; 
in the others by clinical and roentgenographic studies. 

Eleven figures, including 2 roentgenograms; 1 table. 

Zac F. EnNpress, M.D. 
Pontiac, Mich 


Ebstein’s Anomaly of the Tricuspid Valve: Angio- 
cardiographic Diagnosis. Albert D. Kistin, John M. 
Evans, and Alfred E. Brigulio. Am. Heart J. 50: 634 
640, October 1955. 

In Ebstein's anomaly the tricuspid valve is dis- 
placed to an abnormally low position, so that the 
volume of the right ventricle becomes reduced. Angio- 
cardiograms in these cases show distinctive character- 
istics, as follows: enlargement of the right auricle and 
rapid opacification of the entire heart shadow, leaving 
a thin wall of right ventricle on the left heart border; 
the presence of a notch, seen in systole, on the inferior 
border of the opacified right heart, identifying the 
position of the valve; abnormal persistence of opaci- 
fication of the right atrium and ventricle; poor visuali- 
zation of the pulmonary arteries, left heart, and aorta, 
except in the presence of a right-to-left shunt 

The authors report one case which showed cardiac 
enlargement on the plain chest film, with a rounded 
prominence above the apex suggestive of ventricular 
aneurysm. Angiocardiograms clearly demonstrated the 
division of the right ventricle into a proximal atrialized 
portion and a distal functioning portion by the notch- 
ing mentioned above. 

Tetralogy of Fallot, pulmonary stenosis, and tri- 
cuspid atresia need to be considered in differential 
diagnosis. 

Four roentgenograms; 3 drawings; 1 electrocardio- 
gram Don E. Matruresen, M.D. 

Phoenix, Ariz 


Combined Ventricular Septal Defect and Aortic In- 
sufficiency. Jan Philipson and Georg-Fredrik Saltz- 
man. Acta radiol. 44: 269-280, October 1955. 

The authors review briefly 7 previously described 
cases of combined ventricular septal defect and aortic 
insufficiency and report 4 cases of their own. In addi- 
tion, a description is given of 2 cases similar from the 
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hemodynamic aspect but without sufficiently extensive 
examinations to ‘‘clear up all the details." One of the 
4 cases was proved by autopsy. In the others the 
diagnosis was confirmed by means of blood-oxygen 
determinations and blood-pressure measurements car- 
ried out in conjunction with heart catheterization, as 
well as by thoracic aortography or selective angio- 
cardiography. All 6 patients were men, ranging in age 
from fifteen to twenty-six years. All were acyanotic 

Conventional roentgenography showed the heart to 
be greatly enlarged in every case, varying from 700 to 
1,780 c.c. per square meter of body surface. The en- 
largement was general; in a few cases dilatation of the 
left ventricle was particularly pronounced. The pul- 
monary artery with its branches was moderately 
dilated. The aorta was of normal caliber in 5 cases, 
and in 1 case slightly enlarged. In every instance, 
fluoroscopy revealed iarge heart pulsations which 
appeared to be of the same nature as those seen in 
aortic insufficiency. Large pulsations were also noted 
in the great vessels 

The authors believe that it should be possible to 
make a correct diagnosis of combined ventricular septal 
defect and aortic insufficiency in the living subject 
Important signs and symptoms may be established 
even at the clinical examination. In an acyanotic 
patient with cardiac symptoms dating from earliest 
infancy, the combination of a palpable thrill, a systo- 
diastolic murmur with maximum loudness over the 
third and fourth intercostal space, and a high pulse 
pressure, should suggest the presence of the defect 

The differential diagnosis from patent ductus arterio- 
sus should be given special attention. It is usually 
possible to make this distinction with the help of 
clinical data and a conventional roentgen examination, 
though in a few cases cardiac catheterization may be 
necessary 

In the 4 cases reported in which diagnosis was con- 
firmed, the etiology of the insufficiency could be 
demonstrated only in the case which was submitted 
to autopsy. Here it was thought to be due to an 
acquired defect. 

Fourteen roentgenograms; 2 tables. 

Pau. O'Brien, M.D 
Bowman Gray School of Medicine 


Echinococcus Disease of the Left Ventricle. A 
Clinical, Radiologic and Electrocardiographic Study. 
Eduardo Joaquin Canabal, César V. Aguirre, Jorge 
Dighiero, Joaquin Purcallas, José M. Baldomir, and 
Carlos V. Suzacq. Circulation 12: 520-529, October 
1955. 

The clinical, electrocardiographic, and radiologic 
features of 3 cases of echinococcus disease of the left 
ventricle which were diagnosed correctly, localized 
accurately, and operated upon successfully, are pre- 
sented and discussed. 

Involvement of the heart in echinococcus disease is 
unusual. The left ventricle appears to be the site of 
predilection, presumably because of its richer coronary 
circulation, by way of which the parasite is conveyed 
Since uncomplicated cases present no _ particular 
clinical features, early recognition (before rupture) is 
possible only by radiography and electrocardiography. 

Radiologically the hydatid cyst is recognizable, after 
a period of growth and host reaction, by a localized 
bulge in the cardiac silhouette and calcification of its 
wall. Angiocardiography may demonstrate localized 
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deformities and filling defects within the ventricular 
cavity. Tomography usually gives useful information 
as to the size, shape, and location of the intramural 
cyst, as well as about the outline and position of cal- 
cific zones when present. Electrocardiography will in 
most cases show a local area of ischemia. 
Early surgical intervention is strongly recommended. 
Four roentgenograms; 4 electrocardiograms 
Zac F. EnprREss, M.D 
Pontiac, Mich. 


An Aid to Aortography. W. Barr Stirling. Proc 
Roy. Soc. Med. 48: 823-827, October 1955 

The importance of rapid delivery of the opaque 
material in translumbar aortography is emphasized in 
this paper. The author has invented a mechanical in- 
jection device for this purpose. It consists of a metal 
stand which holds a syringe in vertical position and on 
which is suspended a vertical lever. The apparatus is 
operated manually, a downward stroke of the lever 
forcing the opaque material rapidly out of the syringe 
and, through pressure tubing, into the needle, which 
has been introduced into the aorta. With this device 
it is possible to inject 18 c.c. of 70 per cent Urokon in 
not more than one second. Although this rapid injec- 
tion requires pressure of the order of 800 mm. Hg 
through -a 16 gauge S. W. G. needle, experimental 
studies carried out both with cadaveric specimens and 
on patients indicate that the use of this device is safe. 

Five roentgenograms; 1 photograph 

RICHARD G. LEsTER, M.D. 
University of Minnesota 


Lumbar Aortography in Acute Aortic Embolism. 
Herman Lodin. Acta radiol. 44: 289-292, October 
1955. 

The clinical diagnosis of an obstruction in the lower 
part of the aorta and the upper part of the common 
iliac arteries may be established with relative certainty. 
Without the use of aortography, however, it cannot be 
determined whether the occlusion is complete, or at 
what level its upper limit lies. Thus, the author feels 
that, from the point of view of surgery, aortography is 
indicated in every case of acute aortic embolism 
(Aortography cannot show the distal extent of the 
occlusion. ) 

Four cases in which lumbar aortography was per- 
formed for acute aortic embolism are reported. Follow- 
ing premedication with Pethidine, direct aortic punc- 
ture was performed in the ordinary way, with the 
patient in the prone position, under light NO,-ether 
anesthesia. Twenty to twenty-four milliliters of 
Umbradil 35 per cent or 50 per cent was injected 
manually, and the roentgen exposure was made at the 
moment increased resistance was felt. Subsequently, 
the contrast medium was diluted in the aorta with 
physiologic saline, and the needle was removed 
Despite the fact that all of these patients had severe 
cardiac disease, no difficulty was encountered in 
performing this procedure in the prone position 
Manual injection at low pressure appeared to obviate 
the risk of overloading the kidneys with contrast 
medium, and fragmenting the embolus. The superior 
margin of the embolus was well demonstrated in all 
cases, and no complications appeared to result from the 
examination 


Four roentgenograms. G. Brocpon, M.D. 


Bowman Gray School of Medicine 


Chronic Massive Pulmonary Artery Thrombosis. 
Alfred Ring and Jens R. Bakke. Ann. Int. Med. 43: 
781-806, October 1955 

Massive pulmonary embolism as a cause of sudden 
death is a relatively common autopsy finding. Chronic 
thrombosis of the main pulmonary artery or of the 
right or left main branches is, in contrast, of rare oc- 
currence, and reported cases are limited in number 

In a total of 11,511 consecutive autopsies from 
Queens General and Triboro Hospitals (Jamaica, N. Y.), 
21 cases (0.18 per cent) of massive pulmonary artery 
thrombosis were found. Only those cases with com- 
plete occlusion of the main pulmonary artery or the 
main right or left primary branches were included in 
the series. The premortem nature of these thromboses 
and their chronicity were judged by such character 
istics as lines of Zahn, lamination of layers, athesive- 
ness to the vessel wall, and degree of organization 
The right main pulmonary artery alone was involved in 
the process in 9 cases, and the left alone in 4 cases 
Both right and left pulmonary arteries were involved in 
8 patients 

Cases of massive pulmonary thrombosis may be 
divided into two main groups: (1) those superimposed 
upon a previous pulmonary embolus, and (2 
arising in situ without any previous embolic episode, 
and hence autochthonous 

In chronic heart disease, particularly with heart 
failure, the resultant chronic passive congestion of the 
lungs offers a good breeding ground for thrombosis, 
especially in the presence of a cor pulmonale 
Autochthonous thrombi may also result from localized 
disease of the pulmonary arterial wall, such as con- 
genital or syphilitic aneurysms of the pulmonary 
artery, acute pulmonary arteritis due to local disease 
of the surrounding lung or complicating ductus arterio- 
sus, and in syphilitic arteritis 

The clinical picture of pulmonary thrombosis is 
often masked by the underlying and complicating 
lesions of the lungs or heart. This undoubtedly 
accounts for the difficulty in antemortem diagnosis 
Dyspnea is usually the outstanding symptom and, as 
a rule, is severe. Cyanosis is also a prominent feature. 
Other symptoms which may be present include cough 
and thoracic or epigastric distress 

Most patients develop evidence of right heart hyper- 
trophy with subsequent right heart failure due to cor 
pulmonale. This is often the mode of death 

Diagnosis is difficult. Radiographically an abnormal 
hilar mass due to enlargement of the pulmonary artery 
may be seen. In addition, as a result of the obstruc- 
tion, the lung fields appear abnormally radiable, with 
absence of vascular markings. On fluoroscopy, absence 
of hilar pulsation on the involved side is noted. Angio- 
cardiography is an excellent method for confirming the 
presence of pulmonary obstruction when massive 
thrombosis is suspected. Finally, if right heart 
catheterization is done, the presence of high right 
ventricular pressure with a low cardiac output may be 


those 


found 

The continued use of anticoagulants may prevent 
further propagation of the clot and, in view of the dire 
prognosis, is worthy of a prolonged trial. The pulmo- 
nary vasculature has a tremendous reserve, and the 
maintenance of only a small lumen may extend life for 
a reasonable period. 

Despite massive thrombosis, a notable absence of any 
massive infarction is observed. This is undoubtedly 
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due to the well known anastomoses between the pul- 
monary and bronchial arteries 
Three photographs; 1 table. 
STEPHEN N. TAGgErR, M.D. 
Evansville, Ind. 


Pulmonary Arteriovenous Fistula. Angiocardio- 
graphic Observations in Nine Cases. Israel Steinberg 
and John McClenahan. Am. J. Med. 19: 549-568, 
October 1955. 

Pulmonary arteriovenous fistulas are hereditary 
hemangiomatous malformations of the pulmonary 
vascular bed. In almost 40 per cent of the reported 
cases there also are hemangiomas elsewhere in the 
body, indicating a close relationship to familial hemor- 
rhagic telangiectasis. 

When pulmonary arteriovenous fistulas are large and 
do not have systemic arterial connections, dyspnea, 
cyanosis, clubbing of the digits, and polycythemia result 
from unsaturation of the blood. Hemoptysis may 
occur when there is rupture of the anomalous communi- 
cation. There is also a high incidence of cerebral 
symptoms due either to cerebral thrombosis, secondary 
to the polycythemia, or to infection, especially brain 
abscess. The heart remains normal in size because 
pulmonary arteriovenous fistulas do not cause increased 
pulmonary vascular resistance. 

Nine cases are reported, in only 1 of which was the 
classical syndrome of cyanosis, clubbing, polycythemia, 
and murmur present. In 1 patient chronic anemia 
prevented intense cyanosis and polycythemia. In 
3 instances the patients were asymptomatic; in 2, 
the pulmonary arteriovenous fistula was an incidental 
finding; in the remaining 2, brain abscess and meningo- 
encephalitis caused the presenting symptoms. Vas- 
cular bruits were heard in 8 patients. 

The diagnosis of pulmonary arteriovenous fistula can 
often be made by conventional roentgenography. 
Pulmonary densities with hilar vascular connections 
localized in lobes or segments of the lung, or increased 
hilar vascularities, should arouse the suspicion of an 
arteriovenous fistula. Change in size of the lesions 
after the Valsalva or Miiller maneuver and delineation 
of the afferent arterial and efferent venous connections 
by body-section radiography may be confirmatory. 
Angiocardiography establishes the diagnosis and is 
recommended for preoperative evaluation. 

Twenty-seven roentgenograms; 4 photographs; 1 
drawing; 1 table. Howarp L. Srernspacu, M.D. 

University of California, S. F. 


Treatment of Aneurysm of the Hepatic Artery by 
Excision. Report of Case. John W. Kirklin, Everett 
Shocket, Mandred W. Comfort, and Kenneth A. 
Nuizenga. Ann. Surg. 142: 110-114, July 1955. 

The authors report a case of aneurysm of the hepatic 
artery in a 52-year-old female, which was unique in two 
respects: The diagnosis was established preoperatively 
by aortography, and the aneurysm was successfully 
excised. 

The patient had experienced attacks of abdominal 
cramps since 1944. Roentgenograms of the gallbladder 
and stomach and an electrocardiogram were reported to 
be normal in 1947. In 1954, severe back pain and 
hematemesis resulted in hospitalization, at which time 
2 films of the gallbladder failed to show any concentra- 
tion of contrast medium in the subhepatic area; neither 
was any abnormality disclosed in 2 roentgenograms of 
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stomach and 1 of the colon. Persistent bleeding led to 
laparotomy and the discovery of a large pulsating 
tumor just below the diaphragm, believed to be an 
aneurysm. It was aspirated, but hematemesis re- 
curred. An aortogram was then made by percu- 
taneous injection into the thoracic aorta of 20 c.c. of 70 
per cent Urokon Sodium, under anesthesia. A sac- 
cular accumulation was readily detectable just lateral 
to the area of the celiac axis; this was interpreted as an 
aneurysm of a main branch of the celiac artery. At 
operation the lesion was found to involve the hepatic 
artery. The postoperative course was favorable 
One roentgenogram; 2 drawings 


THE DIGESTIVE SYSTEM 


Congenital Anomalies of the Esophagus. J. S 
Battersby. Arch. Surg. 71: 560-568, October 1955. 

None of the congenital anomalies offer a greater 
challenge than those of the esophagus. Diagnosis 
must be made earlier; surgical treatment must be im- 
proved; and preoperative and postoperative care 
must be better managed if the high mortality is to be 
reduced. 

This paper is a review of 90 cases of congenital 
lesions of the esophagus seen over a sixteen-year period 
These are divided into two groups: one (13 per cent) 
sisting of duplication, stenosis, cardiospasm, and 
atresia without fistula; the other (87 per cent), of 
tracheal esophageal fistulas and atresias with fistula 
Associated congenital anomalies were discovered in 12 
per cent of the patients, including imperforate anus (5), 
duodenal atresia (1), cyanotic heart disease (3), and 
skeletal deformities of the spine and extremities (2) 

The diagnosis of most congenital esophageal lesions is 
not difficult. The newborn infant usually breathes 
with difficulty or has excess mucus in the mouth and 
pharynx. Difficulty is encountered at the first at- 
tempt at nursing, with symptoms of choking. In such 
cases a soft radiopaque rubber catheter should be 
passed into the esophagus. If an obstruction is en- 
countered, the presence of the lesion can be substanti- 
ated by the introduction of a small amount of iodized 
oil. An obstruction in the esophagus at a level cor- 
responding to the second to fourth thoracic vertebrae is 
indicative of atresia. Obstruction below this level 
indicates esophageal stenosis or cardiospasm 

A roentgenogram of the entire infant should be se- 
cured, not only to evaluate the chest and mediastinum 
but to study the gas patterns in the intestinal tract 
Gas in the intestines in the presence of an atresia 
of the esophagus indicates an associated trachec- 
esophageal fistula. In addition, an associated congen- 
ital abnormality of the intestine may be demonstrated 

The surgical and preoperative and postoperative 
treatment is discussed in detail. On the day following 
the repair of the esophageal lesion, a gastrostomy is 
performed and a naso-esophagogastric string is in- 
serted as a routine procedure, except in the case of 
simple tracheo-esophageal fistulas. Oral feedings are 
withheld until the integrity of the esophageal anasto- 
mosis is established. On the fourth or fifth postopera- 
tive day a small amount of Lipiodol is placed in the 
esophagus under fluoroscopic vision. If there is no 
evidence of a leak, oral feedings are begun. Between 
the second and third week postoperatively, gentle ret- 
rograde bougienage determines the size of the esoph- 
agus. After sufficient time elapses for establish- 
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ment of an adequate lumen, the endoscopic string is re- 
moved and the gastrostomy closed. 

Complications included leakage at the suture line of 
the esophagus and esophageal stricture. Some evi- 
dence of stricture developed in two-thirds of the pa- 
tients. The goal of all esophageal surgery is the ab- 
sence of stricture formation at the suture line. It is 
recognized that complications will, at times, result 
from the precautionary gastrostomy, but these disad- 
vantages are far outweighed by the advantages for the 
patients in whom dilatations are required. 

Six roentgenograms; 4 drawings; 3 tables. 

JouHN F. WEIGEN, M.D. 
Palo Alto, Calif. 


The Association of Cancer of the Stomach and 
Oesophagus with Herniation at the Oesophageal 
Hiatus of the Diaphragm. D. W. Smithers. Brit. J. 
Radiol. 28: 554-564, October 1955. 

The author collected from the literature 96 cases of 
carcinoma of the stomach or esophagus associated with 
hiatus hernia and to these adds 12 examples seen at 
the Royal Cancer Hospital (London) in the past few 
years. One of the latter group of patients had a tumor 
of the stomach, and in 11 the tumors were judged to be 
primary’in the esophagus. The stomach tumor was a 
leiomyosarcoma. Four of the esophageal tumors were 
of the squamous-cell variety and 5 were adenocarcino- 
mas. The 12 cases histories are presented. 

The association of cancer of the esophagus and 
stomach with sliding hiatal herniation appears to the 
author to be too common to be due to chance. The 
predominance of adenocarcinoma of the esophagus over 
the more usual squamous-cell carcinoma seems to re- 
quire some explanation. Two factors would seem to 
be (1) that a small lower portion of the esophagus is 
lined by glandular epithelium which, at this constricted 
site, is particularly liable to malignant disease and (2) 
that there is a preferential spread of carcinoma of the 
cardia in the submucous lymphatics of the esophagus. 

Thirteen roentgenograms; 1 photograph; 2 tables. 

J. P. CuHampron, M.D. 


Grand Rapids, Mich. 


Hiatus Hernia with Adenocarcinoma Arising in the 
Region of the Cardia. J. N. Pattinson, G. Osborne, 
and B. C. Morson. J. Fac. Radiologists 7: 90-101, 
October 1955. 

The purpose of this paper is to call attention to the 
occurrence of adenocarcinoma arising in the region of 
the cardia in association with hiatus hernia, with special 
reference to the occasional radiological similarity of the 
malignant stricture, so-called, to the benign stricture of 
peptic esophagitis. The authors suggest that the 
coexistence of hernia and carcinoma is more common 
than has been generally supposed. Nine cases are 
described. In 4, the lower end of the esophagus was 
found to be lined with gastric mucosa. In 3 of these 
there was no invasion of the stomach. 

The difficulties of radiologic and endoscopic distinc- 
tion between benign and malignant stricture of the 
esophagus in cases of hiatus hernia, and of the detec- 
tion of carcinoma confined to the supradiaphragmatic 
loculus of the stomach, are discussed. 

Thirteen roentgenograms; 3 drawings; 1 table. 

THEODORE E. Keats, M.D. 
University of California, S. F. 


August 1956 


The Roentgen Signs of Gastritis. Clinical Analysis. 
L. Walk. Am. J. Roentgenol. 74: 567-579, October 
1955. 

In this paper from Eskilstuna, Sweden, the roentgen 
signs of gastritis are analyzed, together with the clinical 
and gastroscopic findings, in a series of 252 cases. Ex- 
amination in the recumbent and prone positions was 
performed routinely prior to examination in the erect 
position. A survey film was taken one to two minutes 
after a barium swallow, and compression films for re- 
lief study were made. Otherwise the procedure was 
similar to any ordinary gastrointestinal examination. 

The roentgen observations included the gastric con- 
figuration, the mucosal folds, and intermediary fluid 
and secretion. In general, the findings were most con- 
stant in mucosal atrophy: in 70 per cent of uncom- 
plicated cases these consisted of “dry stomach” and 
mucosal folds not exceeding 3 to 3.5 mm., in association 
with histamine achylia. There are, however, cases of 
histamine achylia without roentgen signs of atrophy. 

Catarrhal gastritis with reddening and cobblestone 
mucosa are not to be diagnosed roentgenologically. 

Catarrhal gastritis with swelling is identified by 
thickened folds of 5 mm. or more. With submucosal 
swelling there is usually some intermediary fluid, in 
contrast to gastritis with reddening, where fluid is 
absent or small in amount. 

Eighteen roentgenograms; 10 photographs; 5 
tables. Ropert H. LEAMING, M.D 

Memorial Center, N. Y. 


Acute and Chronic Jejunogastric Intussusception. 
William S. Caudell and C. Marshall Lee, Jr. New 
England J. Med. 253: 635-640, Oct. 13, 1955 

The authors believe that jejunogastric intussuscep- 
tion following gastroenterostomy, with or without 
partial gastric resection, is more common than is sus- 
pected, particularly in its chronic recurrent form. Two 
cases are reported here. 

Clinically, acute intussusception of either the afferent 
or efferent (retrograde peristalsis) loop of jejunum 
through the stoma into the stomach is marked by 
moderate to severe epigastric colic followed shortly by 
persistent vomiting. At the onset, the vomitus may 
be clear or contain food; as the stoma strangulates the 
neck of the intussusceptum the vomitus becomes dark 
or reddish brown. Blood loss may be dramatic and 
may be mistaken for hemorrhage from peptic ulcera- 
tion. There is epigastric tenderness with no splinting. 
A palpable mass has been described in about one-third 
of the reported cases. 

Plain films of the abdomen are usually uninformative, 
but in the acute case reported by the authors a homo- 
geneous density within the stomach was noted. This 
was assumed to represent the invaginated, edematous, 
thickened jejunum. With a barium meal the gastro- 
enterostomy stoma is not usually visualized, the in- 
vaginated loop of jejunum causing complete obstruc- 
tion to the outflow of barium. The barium collects 
between the valvulae conniventes and outlines the 
intruding bowel with parallel lines, fan-shaped curves, 
spirals, or concentric circles. This striated filling de- 
fect in the stomach is pathognomonic of the condition. 

In the chronic, remitting case, the epigastric discom- 
fort is initiated by eating, lasts an hour or more, and 
ceases spontaneously, with the reduction of the intus- 
susception. Vomiting supervenes only if the ob- 
struction is complete or if the temporary obstruction 
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lasts long enough. It is only in the presence of active 
symptoms in these chronic cases that the lesion is 
demonstrable radiologically. By the use of a small 
amount of barium, along with manual compression, 
the feathery outline of the intussusceptum may be out- 
lined. In most of the chronic cases, however, the 
temporary nature of the pathological physiology pre- 
cludes objective demonstration even at operation, where 
it is possible that a small invagination is inadvertently 
reduced with the anesthesia and/or traction on the 
peritoneal structures before the surgeon reaches the 
stomach. 

Most patients with this complication have no as- 
sociated ulcer or polyp and in these the treatment of 
choice, provided the reduced bowel is viable, is res- 
toration of normal continuity. In the presence of 
recurrent ulcer the ingenuity of the surgeon, as well as 
the extent of the previous operation, will determine the 
type of surgery. 

Three roentgenograms; 4 drawings. 

SAUL Scuerr, M.D. 
Boston, Mass. 


A Contribution to the Radiological Diagnosis of Per- 
forated Gastric or Duodenal Ulcer. Petter Joh. 
Strém and Aksel Strémme. Brit. J. Radiol. 28: 579- 
580, October 1955. 

The presence of free gas in the peritoneal cavity is 
indicative of a perforated ulcer of the stomach or 
duodenum but is not always demonstrable. Radio- 
logical findings have been reported as negative in 10 to 
35 per cent of cases. In 2 patients seen by the authors, 
free air was not seen on the original radiographic study 
but was visualized after aspiration of the gastric con- 
tents. A possible explanation for this is that the fluid 
contents of the stomach serve as a water-closed valve, 
blocking the escape of gas into the peritoneum, or it 
may be that the perforation is closed by debris, which is 
evacuated by aspiration. 

There are no contraindications to aspiration of the 
stomach contents, and the authors recommend it to 
reduce the diagnostic error in perforated peptic ulcer. 

Five roentgenograms J. A. Gunn, M.D. 

Grand Rapids, Mich. 


Pseudotumors of the Duodenal Bulb. Simon M. 
Berger. Am. J. Roentgenol. 74: 580-586, October 
1955. 

The author presents 5 cases of pseudotumors of the 
duodenal bulb, with observations on the clinical his- 
tory, roentgen features, and differential diagnosis. 
The series includes a pedunculated tumor arising from 
the gastric cardia, a duodenal diverticulum adherent to 
the wall of the duodenal bulb, a small acute duodenal 
ulcer with perifocal edema, a gallstone impacted in the 
wall of the duodenal bulb, and a probable case of hyper- 
plasia of Brunner’s glands. The first 4 of these cases 
were surgically proved. 

Nineteen roentgenograms. 

RoBeErRT H. LEAMING, M.D. 
Memorial Center, N. Y. 


Fifteen Year Follow-up of an Intestinal Shunt With- 
out Relief of the Primary Obstruction. Thomas H. 
Williams and Herbert M. Olnick. J. M. A. Georgia 
44: 477-480, October 1955. 

When an operative procedure results in the formation 
of a blind loop of intestine, the basis is laid for the de- 
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velopment of a symptom-producing pouch. When 
entero-enterostomy is performed as a palliative measure 
in the treatment of intestinal obstruction, the ob- 
structed loop has sometimes been simply by-passed and 
left in place. Similarly, following resection, side-to-side 
anastomosis will produce a blind pouch if the closed 
stump is too long. Intestinal contents may stagnate 
in such loops, with resultant ballooning and wide pouch 
formation. Infection, ulceration, and sometimes per- 
foration may develop. 

Symptoms include nausea, vomiting, constipation, 
distention, anemia, diarrhea, fever, and even mal- 
nutrition. Episodes suggesting intestinal obstruction 
are prominent in reported cases. When the pouch is 
mildly distended, reflex hyperperistalsis may occur, 
with resulting diarrhea. With more marked disten- 
tion of the pouch, reflex ileus results. Differential 
diagnosis must include adhesions and retained surgical 
sponges in the postoperative patient 

Roentgen findings of positive value help in differentia- 
tion. A soft-tissue mass representing the pouch may 
be seen on plain films. Barium-meal study of the small 
intestine may show a collection of the medium in the 
pouch, mixed with intestinal contents. This remains 
at one location, while the bulk of the barium stream 
passes on into the colon. 

The authors’ patient gave a history of four earlier 
operations for intestinal obstruction, the last of which 
was a lateral anastomosis to by-pass the obstructed 
loops, fifteen years earlier. 

Four roentgenograms; 1 drawing. 

DONALD DEF. BAvgeR, M.D 
Coos Bay, Ore 


Lymphatic Cyst of Transverse Colon. Report of a 
Case Radiographically Simulating a Neoplastic Polyp. 
R. R. Koenig, D. B. Claudon, and R. W. Byrne. 
Arch. Path. 60: 431-434, October 1955. 

A case of benign pedunculated cystic lymphangioma 
in the submucosa of the transverse colon of a 54-year- 
old man is reported. During a routine annual physical 
examination, barium-enema studies, including pre- 
evacuation and post-evacuation films and double- 
contrast air films, disclosed a filling defect, thought 
to be caused by a polyp. The lesion was to the right of 
the mid-line in the transverse colon and measured 2 to 3 
cm. in diameter. The appearance suggested the 
possible presence of a narrow stalk, 3 to 4 cm. long, the 
base of which was proximal to the main mass. Palpa- 
tion of the transverse colon at operation revealed a re- 
silient, non-compressible pedunculated mass within the 
lumen, midway between the hepatic and splenic flexures. 
When the mass was isolated between the surgeon's 
fingers, the anterior wall of the colon bulged in a thinned 
area 1.2 X 1.5 cm. between tineae and it became ap- 
parent that the lesion was not a solid mucosal polyp, 
but a thin-walled cyst. A segment of the colon 6 cm. 
long was resected. Incision of the mucosa exposed a 
unilocular, thin-walled, submucosal cyst filled with 
clear amber fluid. Lax mucosa and underlying tissues 
formed a short stalk or pedicle. 

Two roentgenograms; 3 photographs; 2 photo- 
micrographs. 


A Diagnostic Survey for Extragastrointestinal Lesions 
of the Left Upper Quadrant. Jack Greenfield. South. 
M. J. 48: 1056-1061, October 1955. 

Because of the contiguity of the organs and tissues 
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to each other in the left upper quadrant of the ab- 
domen, lesions arising from them, particularly those 
which are outside the gastrointestinal tract, present 
difficulties in diagnosis. It is suggested that a diag- 
nosis can be made in the majority of these cases by the 
employment of a complete diagnostic survey, consisting 
of roentgenograms of the chest and abdomen, followed, 
in order, by fluoroscopy, a gastrointestinal series, barium 
enema study, pyeloureterograms, and such laboratory 
and special tests as may be indicated. 

For ease of consideration in such a plan, the com- 
moner left upper quadrant extragastrointestinal lesions 
are tabulated in groups according to their anatomic 
location as retrogastric, anterogastric, infragastric, 
left paragastric, hepatic or subhepatic, and phrenic or 
subphrenic. 

Six illustrative cases are reported 

Two roentgenograms; 1 photograph; 2 tables. 


Morphological Study of Abdominal Gas Shadows. 
Samuel L. Beranbaum and Kakarla Subbarao. Am. J. 
Digest. Dis. 22 : 281-287, October 1955 

Twelve cases are very briefly presented and _ illus- 
trated, with almost no discussion, showing a variety of 
lesions in and out of the gastrointestinal tract which 
may be recognized or suspected by careful observation 
of gas shadows within the abdomen. These include 
neoplasms of the stomach and colon, inflammation of 
the colon and gallbladder, abscesses, hernia, and fistulas 

Twenty-one roentgenograms 

Zac F. EnpreEss, M.D. 
Pontiac, Mich 


Annular Pancreas. A. J. Aballi, Z. Prendes, and L 
de Armas. Rev. pediat. cubana 27: 613-620, October 
1955. (In Spanish) 

The authors present a case of annular pancreas with 
mongolism. The procedure of choice in such a case is 
a duodenojejunostomy, and in this instance the infant 
was operated upon successfully according to that 
method. If the duodenal obstruction by the annular 
pancreas is accompanied by other serious malforma- 
tions, the prognosis is serious; but if it is the only 
lesion present, the patient can be cured in the majority 
of cases by the establishment of a duodenojejunostomy. 
The present case resulted somewhat curiously because 
of an initial deficient functioning of the new opening. 
That this often occurs has been pointed out frequently 
During the early days certain authors proposed the oral 
introduction of a sound to be carried through the duo- 
denojejunostomy opening James T. Case, M.D. 

Santa Barbara, Calif 


Roentgen Examination in Cases of Occlusion of the 
Mesenteric Vessels. Ingemar Hessén. Acta radiol. 
44: 293-305, October 1955 

The author reports 20 cases of occlusion of mesenteric 
vessels as a result of either thrombosis or an embolus. 
In all except 2 cases, the occlusion originated in either 
the superior mesenteric artery or the superior mesen- 
teric vein. 

An analysis of the roentgen findings in this series 
serves to demonstrate the difficulty in making the 
diagnosis from film studies. In 5 cases they are de- 
scribed as negative, in 5 as uncharacteristic, and in 9 as 
positive. The only change which may be considered 
typical of vascular mesenteric occlusion is local paresis 
of a segment of small bowel. This can be demon- 
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strated in some cases by administration of barium 
orally, though the condition of the patient rarely per- 
mits an examination of this type. 

Changes demonstrable on plain films consist of in- 
testinal dilatation, either proximal to or including the 
infarcted area, and gas and fluid filling of the intestine 
The interval between onset of symptoms and the first 
roentgen examination varied from one hour to eight 
days, the longer periods being noted more frequently in 
the cases of venous thrombosis as opposed to those of 
embolism or arterial thrombosis. No direct relation- 
ship between duration of clinical signs and extent of the 
roentgen signs was observed. 

Eleven roentgenograms. Damon D. BLAKE, M.D 

Bowman Gray School of Medicine 


Gallstone Ileus. A Report of 12 Cases. Stephen L. 
Deckoff. Ann. Surg. 142: 52-65, July 1955. 

The author reports a series of 12 cases of gallstone 
ileus seen at the Queens General Hospital, N. Y., in an 
eleven-year period. This group represents 1.3 per 
cent of 924 cases of intestinal obstruction diagnosed 
during this time. A definite preoperative diagnosis 
was obtained or strongly suspected in 6 of the 12 cases 
The roentgen examination was considered diagnostic in 
3 

In recent years, the most valuable aid in the diag- 
nosis of gallstone ileus has been afforded by the roent- 
genologist. Flat, upright, and lateral films of the ab- 
domen should be made; in addition, spot-films of the 
liver region should be taken in several positions 
Intestinal obstruction, with dilated loops of bowel, is 
seen consistently. While this is not in itself diagnostic 
of gallstone ileus, the site of obstruction may be sug- 
gested and occasionally the obstructing stone may be 
seen. Usually, however, the stones are composed 
chiefly of cholesterol and are not radiopaque. Out- 
lining of the biliary tree by air or contrast medium is 
presumptive evidence of a fistula connecting the biliary 
and gastrointestinal tracts, and is of great diagnostic 
significance, but unfortunately this finding is often 
recognized only in retrospect. Barium sulfate given 
by mouth or through an indwelling intestinal tube may 
outline the obstructing stone, but is regarded as a 
dangerous practice, rarely necessary and to be avoided 
if possible. A barium enema is less hazardous and may 
outline a stone obstructing the colon or demonstrate a 
cholecystocolic fistula. Finally, gallstone ileus may 
be suspected if a stone previously seen in the gallbladder 
area is no longer visualized. The differential diagnosis 
must take into consideration all causes of intestinal ob- 
struction. 

The treatment of choice is enterostomy, with removal 
of the stone as soon as possible. In addition to obes- 
ity, advanced age, and associated disease, the long 
period of delay between onset of symptoms and treat- 
ment is a major cause of high mortality in patients with 
gallstone ileus. In the present series, there was 1 
death, which represents a mortality rate of 8.3 per cent. 
It is believed that this low figure is a reflection of im- 
provement in preoperative and postoperative care. 

Four roentgenograms. 


Studies Concerning the Use of the New Biliary Con- 


trast Media in Health and Disease. F. Leupold and 
F. Heuck. Fortschr. a. d. Geb. d. Réntgenstrahlen 
83 : 464-470, October 1955. (In German) 

According to several investigators the use of Biligrafin 
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(Cholografin) is contraindicated when liver damage is 
present It was reported that in 8 out of 23 patients 
with liver disease in whom the bile ducts could not be 
visualized, a marked shift of serum protein fractions 


was found, with increase of alpha and beta globulin. 


In a group of 15 normal subjects the authors made 
the following tests before and three to six days after 
Cholografin injection: (1) Takata Ara, (2) thymol, (3) 


(4) alkaline phosphatase, and (5) serum 
cholesterol. In this series the tests failed to disclose 
anv liver damage. Similar tests were made in a second 
series of 31 patients with symptoms and signs of liver 
damage. In only 1 case did a previously negative 
Takata reaction become positive, while in 2 cases this 
reaction changed from positive to negative following 
Cholografin injection. Changes of bilirubin and phos- 
phatase in cholangitic liver cirrhosis were no more pro- 
nounced following the injection than could be expected 
normally in the course of the disease 

The injection was well tolerated in a group of 320 
cases. In only 1 case without liver disease did collapse 
occur two minutes following the injection. The blood 
pressure became so low that it could no longer be re- 
corded. In spite of aggressive therapy, improvement 
occurred only after four to five hours. There was no 
allergy, and liver tests were normal before and after the 


bilirubin, 


injection 

Optimal filling of the bile ducts was seen thirty 
minutes after Cholografin injection in cases with and 
without previous cholecystectomy. A_ visualization 
which was delayed beyond forty minutes was con- 
sidered normal in overweight patients who had re- 
ceived too small a dose, but was otherwise held to be 
suggestive of liver damage. An overdose of Cholo- 
grafin resulted in prompt renal excretion in spite of 
normal liver function. A moderate degree of liver 
opacification was frequently observed, but was absent 
when the drug was excreted rapidly. Non-visualiza- 
tion of the gallbladder and bile ducts did not rule out 
hepatic excretion altogether but suggested the possi- 
bility of a low concentration of the contrast material. 
In such instances the opaque material could sometimes 
be detected only in the duodenum or jejunum. 

Abnormal serum protein fractions did not interfere 
with the liver excretion, and normal excretion occurred 
repeatedly in spite of liver damage as indicated by 
symptoms, the Takata reaction, and the thymol test. 
There was no definite connection between abnormal 
bilirubin values and liver function. A delayed or ab- 
sent liver excretion, however, was noted in cases with 
increased phosphatase and in cholesterinemia. 

When the liver function is too poor, the drug will be 
excreted instead by normally functioning kidneys. 
Cholografin is contraindicated only when various tests 
reveal poor kidney function in association with liver 
damage. 

One roentgenogram; 1 table. 

ERNEST Krart, M.D. 
Newington, Conn. 


Experiences with Intravenous Cholangiocystography 
with Biligrafin. U. Feine. Fortschr. a. d. Geb. d. 
Réntgenstraklen 83: 445-464, October 1955. (In 
German ) 

The author's experience with Biligrafin (Cholo- 
gtafin) is based on 405 cases including 53 postchole- 
cystectomy cases. The following indications for in- 
travenous cholangiocystography have been formulated: 
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(1) non-visualization or equivocal findings with the 
oral method; (2) strong suspicion of pathologic changes 
of the biliary system; (3) faulty absorption of the orally 
administered medium by the gastrointestinal tract; 
(4) desirability of demonstrating the bile ducts 

The intravenous method has never proved harmful, 
and there are no definite contraindications to its use, 
but it has been considered with hesitancy in acute 
cholangitis, congestive failure, chronic jaundice, and 
severe liverdamage. Visualization of the biliary system 
has been possible in 90 per cent of the cases 

For the diagnosis of gallbladder disease the intra- 
venous method has the following advantages over the 
oral method: (1) The gallbladder can be more fre- 
quently visualized even when the pathologic changes 
are far advanced. (2) When the gallbladder cannot be 
visualized but the medium is excreted by the liver, a 
diagnosis of advanced cholecystitis and lithiasis can be 
established. (3) Diagnosis of chronic cholecystitis is 
probable when the oral method reveals only faint vis- 
ualization while the intravenous method discloses good 
filling. (4) Diagnosis of cholecystoptosis with poor 
fixation of the gallbladder in the liver bed can be es- 
tablished 

For the diagnosis of bile duct changes the following 
standards of measurement have been established: 
The hepatic duct has an average width of 3.9 mm., while 
the common bile duct is normally 4 to 6 mm. wide. A 
duct measuring more than 7 mm. in width is considered 
to be dilated. Visualization of the smaller branches of 
the hepatic duct always suggests a stenosis further 
down toward the common duct. In total occlusion of 
the common duct, with stagnation of bile, there is non 
visualization of the biliary system. In such instances 
the drug is excreted by the kidneys instead of the liver 
Physiologic renal excretion of an overflow of the drug, 
however, occurs frequently in the beginning, even in 
normal cases 

In the author’s postcholecystectomy group the bile 
ducts could be visualized in 91 per cent, with evidence of 
dilatation in 60 per cent. In the total series of 405 
cases there were 40 with non-visualization or faint vis- 
ualization, including 13 with severe liver damage and 21 
with marked icterus 

The intravenous administration of Cholografin has 
proved to be a safe and dependable liver function 
test. Non-visualization denotes either liver damage or 
obstructive jaundice. 

Cholangiocystography is useless in chronic icterus 
with serum bilirubin values over 6 mg. per cent, and 
when feces are acholic, liver excretion is practically ab- 
sent. Visualization is also improbable in hepatic and 
cholangitic cirrhosis and in marked liver enlargement 
due to metastatic tumors 

The author concludes that the Cholografin method is 
far superior to other examinations. Bile ducts can now 
be visualized in 98 per cent of cases with normal liver 
excretion, and dilatation of bile ducts can be detected 
in 50 per cent of all pathologic cases 

Sixteen roentgenograms; 5 tables 

ERNEST Krart, M.D 
Newington, Conn 


A New Method of Study of the Biliary System: 
Blocked Cholangiocholecystography. A. Lura and A. 
Vivarelli. Radiol. med. (Milan) 41: 945-958, October 
1955. (In Italian) 

The difficulties of demonstrating the details of the 
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biliary tree by intravenous cholangiography can be 
compared to the problems in intravenous urography. 
Since, in the latter procedure, compression exerted over 
the area of the ureters enhances detail, similar attempts 
have been made in Biligrafin studies. 

The authors obtain compression on the ampulla of 
Vater and better demonstration of the biliary tree by 
the introduction of a tube carrying on its tip a small 
inflatable balloon of soft rubber. Under fluoroscopic 
control the balloon is advanced into the second portion 
of the duodenum and then distended with 80 c.c. of air. 
The safety of this procedure was tested experimentally 
and it was found that the balloon will rupture long be- 
fore the duodenum is injured. After the balloon is dis- 
tended, the tube is fixed to prevent its further ad- 
vance. Forty cubic centimeters of Biligrafin are in- 
jected. Approximately forty minutes after the injec- 
tion, in some cases, simultaneous visualization of the 
hepatic and common ducts, gallbladder, and intra- 
hepatic biliary ducts of the third order was obtained. 
While without the blocking provided by the intra- 
duodenal balloon the gallbladder did not become 
visible for one or two hours, with the method described 
visualization was obtained after ten to twenty minutes. 
Several illustrative cases are presented. 

Thirty-four figures, including 27 roentgenograms. 

ALEXANDER R. Marcutis, M.D. 
University of Minnesota 


Intravenous Cholecystography with a New Medium: 
Experience with Sodium Acetrizoate (Urokon Sodium) 
Seventy Per Cent. Theodore L. Orloff. Arch. Surg 
71: 620-622, October 1955. 

Sodium acetrizoate (Urokon Sodium) 70 per cent, 
used primarily in intravenous urography, nephrog- 
raphy, translumbar aortography, and angiocardiog- 
raphy, can also be employed for intravenous chole- 
cystography. The opacity of the cholecystograms 
is inversely proportional to renal function, the con- 
centration in the gallbladder being best in patients 
with diminished renal function. In cases with nor- 
mal renal function, opacification of the gallbladder, 
although sufficient for visualization, is not considered as 
completely diagnostic as with the oral technic, since 
the proper density is lacking 

Four roentgenograms. Joun F. WEIGEN, M.D. 

Palo Alto, Calif. 


Personal Experience with Postcholecystectomy Oral 
Cholangiography. Eilif C. Hanssen and Paul H 
Deeb. West. J. Surg. 63: 619-622, October 1955. 

Using Telepaque, the authors of this paper were able 
to visualize the common bile duct in 12 out of 14 
postcholecystectomy patients. Six tablets were given 
orally, with one-half glass of water, thirteen hours and 
again five hours prior to roentgenography. Each dose 
was followed, after thirty minutes, by a teaspoonful of 
paregoric. If the bile ducts were seen on the first set of 
films, amyl nitrite inhalations were given and further 
films were obtained at half-hour intervals. If the bile 
ducts failed to empty, a fatty meal was given before 
further studies were made. 

Visualization was regarded as good in 2 cases (16 
per cent), fair in 5 (42 per cent), and faint in 5 (42 per 
cent). The only abnormality demonstrated in this 
series was common duct dilatation. This was reported 
whenever the common duct diameter exceeded 6 mm 
Transient diarrhea was the only reaction observed 
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Brief reports of each case are included, but in only | is 
the response to amyl nitrite and the fatty meal men- 
tioned. In that instance, partial emptying of the com- 
mon duct was demonstrated 

Seven roentgenograms 

Don E. MATruiesen, M.D 
Phoenix, Ariz 


Operative Cholangiography. J. H. Gifford and S. C. 
Kahlstrom. West. J. Surg. 63: 605-606, September 
1955. 

This study was made in the interest of evaluating 
the procedure of operative cholangiography. Two 
groups were studied, each consisting of 100 patients 
undergoing cholecystectomy for cholelithiasis. In the 
first group, the decision to explore the common bile 
duct was based solely upon clinical indications and 
palpation. Among 29 of these cases in which explora- 
tion of the common duct was undertaken, stones were 
found in 9. In the second group, operative cholangiog- 
raphy was performed and in 23 cases the decision to ex- 
plore the duct was based on the results of that study 
Stones were found in 21 of these. 

Residual stones were subsequently discovered by 
postoperative cholangiography or exploration in 6 of 
the first group and were strongly suspected on clinical 
grounds in 8 others. In only 3 of the second group 
were stones left behind 

It is concluded that operative cholangiography is 
much to be preferred to clinical indications as a guide 
for common duct exploration. 

One table 


Cholangiography in Surgery of the Biliary Tract, at 


the State University of Iowa. John A. Gius and C. J. 
Johnson. J. Iowa M. Soc. 45: 513-518, October 1955. 

The authors believe that operative cholangiography 
should be a routine procedure in surgery of the biliary 
tract for benign disease. They report results and rec- 
ommendations based on a series of 274 patients in 
whom 282 operations were performed for non-malig- 
nant biliary tract conditions. 

In 163 of these operations (57.8 per cent), immediate 
cholangiography was performed and in 61 instances 
(21.6 per cent) the common duct was explored; the x- 
ray films were unsatisfactory in 5 cases (3.1 per cent); 
the pancreatic duct was visualized on the cholangio- 
gram in 25 cases (15.3 per cent). 

Cholecystectomy with cholangiography was carried 
out in 126 cases. Roentgen findings in 10 (8 per cent) 
of these were regarded as indications for exploration of 
the common duct; stones were found in 5 of these cases 
at surgery, no abnormalities being encountered in the 
remainder. The films of 13 other patients (10.3 per 
cent) studied after operation revealed changes that were 
suggestive but not diagnostic of residual common duct 
disease 

Sixty-three (38.6 per cent) of the cholangiograms 
were technically imperfect, although adequate for in- 
terpretation. Common causes of defects and their 
frequency in the present series are listed. 

Sixty-one operations were performed on the common 
duct. One or more indications for exploration (in- 
cluding cholangiography) were present in 51 instances; 
in 10 additional patients, exploration was performed on 
the basis of x-ray findings only. In half of the latter 
group, common duct stones were found. Of 47 chol- 
angiographic studies carried out in conjunction with 
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common duct exploration, 22 demonstrated disease in 


the duct ; , 
The results of operative cholangiography should 


always be correlated with the findings on operation; 
the method is not advocated as a substitute for other 
methods of evaluation, but is to be used in conjunction 
The importance of repeated cholangio- 
It is also urged 
after common 


with them 
grams in doubtful cases is stressed. 


that cholangiography be performed 
duct exploration, as a check against incomplete re- 
moval of stones. 


Six roentgenograms; 2 photographs; 4 tables 


THE MUSCULOSKELETAL SYSTEM 


The Roentgenologic Aspects of Chordoma. John R. 
Utne and David G. Pugh. Am. J. Roentgenol. 74: 593 
608, October 1955 

The chordoma is a rare malignant tumor derived from 
remnants of the notochord and locally invasive, re- 
curring following attempts at surgical removal, but 
seldom metastasizing. A review of the literature is 
presented encompassing particularly the embryology of 
the notochord and citing the cases previously reported 
in the literature, which, with the present series total 505. 

This article is based upon 72 cases from the files of 
the Mayo Clinic from 1910 through 1953, with original 
roentgenograms available for 41 cases. All but 13 of 
these have been reported previously. The 
chordomas in these 72 cases were distributed as follows: 
cranial, 25 per cent; vertebral, 19 per cent (chiefly in 
the cervical region); sacrococcygeal, 56 percent. The 
tumor does not ordinarily arise from notochordal tissue 
in its normal location in the nucleus pulposus of the 
intervertebral disk but only from those cells which 
are ectopically placed. It is probable that trauma 
may be a predisposing factor in at least 40 per 
cent of the cases; and there is a significant male 
preponderance. The age incidence ranges between 
eight and seventy-six years with a mean of 46.8 vears 

The gross pathology of the tumor is reviewed, as is 
the microscopic pathology, with a wide variation of 
appearances and size being noted. Meta&stasis was 
proved in only 1 instance, to the scapula. 

The presenting complaints and physical findings 
varied according to the location and direction of spread 
of the tumor. 

The roentgenographic findings, regardless of location, 
were as follows: Some degree of bony change was 
evident in 83 per cent of the cases. A soft-tissue mass 
Was present in 80 per cent. There were no distinguish- 
ing features about the bone destruction, but the typical 
location in which it occurred was indicative of a mid-line 
tumor at the base of the skull in the case of cranial 
lesions, or destruction of some portion of the vertebra 
in the vertebral lesions. In the latter instance the 
osteolytic process began in the vertebral body and in 
half of the cases extended to involve three or more 
adjacent vertebrae. Pathologic fracture with collapse 
was found only in the lower thoracic and lumbar regions, 
where weight-bearing was more excessive than in the 
cervical and upper thoracic regions. New bone forma- 
tion was rare except as a complication of compression 
injury or fracture with a stimulation of osteoblastic 
activity thereby. 

A visualization of the soft-tissue mass comprising the 
tumor occasionally can be accomplished, particularly in 
the case of the nasopharyngeal lesion, and with the aid 
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of ventriculography in the intracranial lesions. In the 
cervical spine direct evidence of the soft-tissue tumor 
outline was present in each of the 6 cases in the series. 
In the sacrococcygeal region there was positive evidence 
of bone destruction in most cases as well as a soft-tissue 
mass. The mass is predominantly antesacral in most 
of the cases, tending to invade predominantly in the 
anteroposterior plane. Occasionally an amorphous 
mass of calcification within a necrotic and degenerating 
tumor was the most frequent finding (approximately 50 
per cent of sacrococcygeal group). 

In the overall group roentgenographic examination of 
a chordoma reveals evidence of bone involvement or a 
soft-tissue mass in more than 90 per cent of the cases. 
The resemblance of the clinical and roentgenographic 
manifestations of cranial and vertebral chordomas to 
those of other tumors of the brain and spinal column 
preclude differentiation in most cases, but a correct 
preoperative diagnosis is possible in nearly half of the 
sacrococcygeal cases. 

Thirteen roentgenograms; 3 
tables. 


photomicrographs; 6 
I. MescuHan, M.D 
Bowman Gray School of Medicine 


Fibrosarcoma Arising in an Apparently Benign 
Fibrous Lesion of Bone. Allan Hall, S. R. Bersack, 
and R. E. Vitolo. J. Bone & Joint Surg. 37-A: 1019 
1027, October 1955. 

A slowly growing osteolytic lesion of the upper tibia, 
diagnosed by curettage, on repeated 
fibrous dysplasia or benign central fibroma and finally 
requiring mid-thigh amputation, is reported. The 
amputation specimen showed frank areas of fibro- 
sarcoma. Roentgenograms, taken over a period of 
approximately six years, demonstrated an osteolytic 
lesion, at first confined by the cortex although widening 
the shaft and causing marked cortical narrowing. The 
films taken just prior to amputation showed the 
tumor definitely breaking through the cortex. 

The authors believe that this represents an example of 
a benign lesion undergoing malignant change. Their 
assumption is that the original lesion existed in a benign 
phase for a considerable time prior to its detection, since 
a fully established expansile rarefaction, measuring 7 
cm. in length, was observed only three weeks after the 
first complaint. The malignant transformation they 
date from the first appearance of symptoms, in spite 
of the absence of histologic evidence. In such cases 
reliance is to be placed upon the clinical and radiological 


occasions, as 


observations. 

The therapeutic aspects of the case are of interest. 
Though the patient was referred for irradiation, this 
was felt to be unjustifiable, and amputation was 
recommended. In advising against roentgen therapy 
for osteolytic fibrous lesions of bone, the authors argue 
that, if sarcomatous changes are already present, radio- 
therapy will not result in a cure and, should sarcoma 
later become apparent, the irradiation might (un- 
justifiably) be blamed. Complete surgical extirpation 
affords the best chance of cure. 

Ten roentgenograms; 5 photomicrographs. 

RrcHARD G. Lester, M.D. 
University of Minnesota 


R. W. Brookfield, 
J. Fac. Radiol- 


Osteosclerosis in Renal Failure. 
E. L. Rubin, and M. K. Alexander. 
ogists 7: 102-108, October 1955. 

Although the renal pathology of chronic glomerulo- 
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tubular insufficiency is varied, the bony changes, when 
they appear, are a mixture of rickets and osteitis 
fibrosa, the proportions varying with age. It has been 
shown that, as a rule, the earlier the onset of renal 
failure, the more closely the histologic appearances 
resemble rickets; when the condition develops toward 
the end of the growth period, osteitis fibrosa tends to 
predominate. The finding in renal failure of yet an- 
other type of osteodystrophy, namely osteosclerosis, 
has been reported sporadically. Two such cases are 
presented here. In one there was a mixed picture of 
sclerosis and decalcification. The second case showed 
osteosclerosis and questionable areas of relative in- 
creased translucency of some of the bones. 

The authors have no adequate explanation why, in 
some cases decalcification should be replaced by, or 
exist alongside, excessive new bone formation. It is 
suggested that if, in renal failure, a hypertrophic 
response is evoked in the parathyroids, osteosclerosis 
having already been established, the mixed picture of 
sclerosis and decalcification might be produced. 

Ten roentgenograms; 5 photomicrographs; 1 table. 

THEODORE E. Keats, M.D. 
University of California, S. F. 


Massive Osteolysis (Acute Spontaneous Absorption 
of Bone, Phantom Bone, Disappearing Bone): Its 
Relation to Hemangiomatosis. L. Whittington Gor- 
ham and Arthur Purdy Stout. J. Bone & Joint Surg. 
37-A: 985-1004, October 1955 

A syndrome characterized by complete absorption of 
a bone, a portion of a bone, or several bones is described. 
Twenty-four cases from the literature are reviewed 
Thirteen of the patients were twenty-one years of age or 
less. Slowly progressive absorption over several years 
occurs. The process usually stabilizes after an in- 
definite pericd, but notable regrowth of bone has not 
been seen. Two patients have died as a result of the 
disease process (and an additional 9 could. not be 
traced ). 

The authors were able to obtain for review micro- 
scopic sections from 8 of the reported cases. The 
histologic picture, like the clinical and roentgen find 
ings, was remarkably consistent in all the cases 
examined. In each instance there was an ingrowth of 
blood vessels, usually thin-walled capillaries, which 
were dilated and filled with red blood cells. To this 
process the authors apply the term ‘“‘hemangiomatosis.”’ 
The mechanism by which the bony trabeculae are 
demineralized and absorbed was not apparent from 
a study of the sections, since no osteoclasts were 
recognized. 

Six roentgenograms; 13 photomicrographs; 1 photo- 
graph; 1 drawing; 1 table. 

RicHARD G. LEsTER, M.D. 
University of Minnesota 


Infantile Cortical Hyperostosis. Presentation of a 
Case Treated with Hydrocortisone and Corticotropin. 
Review of the Literature. Alberto de Cérdova and 
Elena Sanchez Pessino. Rev. pediat. cubana 27: 597-— 
612, October 1955. (In Spanish) 

The authors review the history, incidence, and 
etiology of infantile cortical hyperostosis, and then 
give the history of a white female child, born in the 
United States. The diagnosis may be suspected clin- 
ically but its elaboration depends upon the demonstra- 
tion of the characteristic hyperostotic lesions. Con- 


sideration of the differential diagnosis is almost super- 
fluous, since the signs of hyperostosis, first described 
by Caffey, are definite, and confusion with any other 
lesion is hardly possible. Nevertheless, it is important 
to eliminate syphilis. The differentiation from scurvy 
is based on the absence of epiphyseal lesions and the 
appearance of the distal cortex, which is always in- 
volved in scurvy. Absence of subperiosteal hemorrhages 
and the presence of maxillary lesions speak for 
hyperostosis. 

The prognosis, though favorable, is not as good as 
estimated by Berrey (Pediatrics 6: 78, 1950. Abst. 
in Radiology 56: 779, 1951). Antibiotics, antihist- 
amines, and vitamins have been utilized without visible 
results. Recently cortisone and corticotropine have 
been reported to produce some dramatic effects, but the 
authors’ experience with these preparations has not 
been so favorable. His patient was seen four months 
after the end of treatment with cortisone and five 
months after the beginning of the disease. The 
radiographic examination showed marked regression of 
the hyperostosis of the lower jaw. 

James T. Case, M.D 
Santa Barbara, Calif 


A Case of Fluorosis. T. Fichardt, J. L. Van Rhyn, 
and G. W. Van Selm. J. Fac. Radiologists 7: 130—135, 
October 1955. 

Skeletal osteopetrosis is described in a patient who 
had for twenty years obtained his drinking water from 
a well containing excessive fluorides. Radiologically 
the bones generally showed complete loss of fine 
architectural detail and were of a sclerotic granular 
density. The margins of the vertebral bodies and long 
bones lacked smoothness and appeared fluffy. There 
was osteophytic bridging of vertebral interspaces, 
causing rigidity, especially in the cervical and dorsal 
regions. The lumbar transverse processes appeared to 
be draped in cobwebs composed of bony spicules and 
calcifications within ligamentous attachments. Hip 
and shoulder joints showed lipping on the articular 
edges. The inferior margins of the pubic bones showed 
bony spiculation. The costal interspaces were so 
covered by bony overgrowth on the rib edges that 
heart and lung detail were obscured. Mottling of 
tooth enamel was present. 

The authors include a brief review of the literature 
and a summary of the pathological findings in fluorosis 

Eight roentgenograms; 1 photograph 

Don E. MATTHIESEN, M.D 
Phoenix, Ariz. 


The Lumbar Intervertebral Disc Disease Syndrome. 
Clinical Correlation of One Hundred and Seventy-Five 
Cases. W. Eugene Stern. West. J. Surg. 63: 647-653, 
October 1955. 

In a series of 175 patients suffering from the clini- 
cal syndrome of lumbar intervertebral disk disease, the 
preoperative observations are reviewed in the light of 
the surgical findings. Practically every patient gave 
a diagnostic clinical picture for disk protrusion, with 
back pain, limited lumbar mobility, limited straight 
leg raising, etc. The presence or absence of nerve root 
compression was less clear cut. 

Conventional roentgenograms showed abnormalities 
in alignment or in shape of the vertebral bodies in 96 
patients. There was intervertebral disk space narrow- 
ing in 108 cases, which in 64 was limited to one inter- 
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space. In 16 of cases, the disk herniation was not 
found at the level of narrowing, but at an adjacent inter- 
space. In 61 cases there was sclerosis of the adjacent 
vertebral bodies or hypertrophic spurring about the 
attachments of the annulus fibrosus to the vertebral 
rim 

Myelography was performed in all but 1 case. In 
32 patients there was discrepancy between operative 
findings and myelographic interpretation. In 7 
a defect was seen myelographically where none was 
found at surgery. In 24 cases disease was found sur- 
gically where no defect was apparent in the myelograms. 

It appears that, since false negative myelograms are 
considerably more common than false positives, the 
presence of a myelographic defect is probably more 
dependable than a negative study 
Don E. MATTHIESEN, M.D. 

Phoenix, Ariz. 


cases 


Four tables 


Calcification of the Intervertebral Discs in a Child. 
Report of a Case Following Poliomyelitis. Alexander 
D. Crosett, Jr. J. Pediat. 47: 481-484, October 1955 

Calcification of the intervertebral disks in childhood 
is said to be infrequent. Silverman (Radiology 62: 
801, 1954) collected 8 cases from the literature and 
added 7 of his own, in only 2 of which were there sug- 
gestive clinical findings. The author reports the case 
of a 29-month-old white female with roentgenologically 
demonstrable disk calcification discovered after an at- 
tack of paralytic poliomyelitis. Calcification was not 
present in the child's monozygotic twin 

The suggestion is made that calcification of the inter- 
vertebral disks in childhood is a separate entity related 
to a definite type of disease process involving the spine 
and perhaps the spinal cord 

Two roentgenograms 


Tumors of the Ribs. Lew A. Hochberg and Philip 
Crastnopol. Dis. of Chest 28: 406-415, October 1955. 

Primary rib tumors are more often benign than is 
evident from the literature on the subject; indeed, as 
frequently benign as they are malignant. It is diffi- 
cult, however, to establish benignancy or malignancy 
radiologically, at surgery, cr even microscopically 
For these and other reasons, all primary tumors of the 
rib should be removed unless contraindications to 
surgery exist. Of 212 collected cases of primary rib 
tumor, 111 were benign and 101 were malignant. The 
largest category in the benign group is fibrous dysplasia, 
followed by chondroma and osteochondroma. The 
largest category in the malignant group is chondro- 
sarcoma followed by endothelioma (Ewing's tumor) and 
fibrosarcoma 

Several illustrative cases are reported 

Ten roentgenograms; 8 photographs; 1 table. 

DonaLp DEF. BAUER, M.D. 
Coos Bay, Ore. 


GYNECOLOGY AND OBSTETRICS 


Recent Advances in Hysterosalpingography and 
Angiography in Gynaecological Diagnosis. Olof Nor- 
man. J. Obst. & Gynaec. Brit. Emp. 62: 816-819, 
October 1955 

This is a general discussion of aspects of hystero- 
salpingography and angiography of current interest. 
The ideal contrast medium for hysterosalpingography 
has not yet been found. More and more examiners 
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now prefer to use water-soluble contrast media made 
viscous by the addition of thickening agents. The 
disadvantage of such material is the occurrence of 
granulomas secondary to the presence of the thickening 
agent. For the last three years, the author has tried a 
new contrast medium. Perjodal H, a di-iodized pyridon 
of ordinary type with the addition of dextran as a 
thickener. 

In 160 experiments carried out on rabbits, this 
medium produced no demonstrable reaction in the 
tissues. A clinical trial of the medium for hystero 
salpingography was made on more than 600 patients. 
The patients reported only slight discomfort, and local 
anesthesia was not found necessary. Granulomas were 
present in 3 out of 84 operative specimens, as compared 
with their occurrence in 16 of 18 cases in which carboxy- 
methylcellulose was used. 

One of the reasons for the increasing use of water- 
soluble contrast media instead of the iodized oils is the 
risk of a reflux from the uterine cavity into the blood 
stream. This reflux occurs in about 5 per cent of all 
examinations. Its radiological appearance is both 
characteristic and readily recognized. The contrast 
medium spreads into the fine vessels of the uterus. If 
it persists for any length of time in small tortuous 
vessels only, the reflux is probably confined to the lym- 
phatics; uterovenous reflux is characterized by entrance 
of the contrast medium into the larger veins. It 
appears that a condition necessary for this occurrence is 
a lesion in the mucosa. The mechanical injury incident 
to diagnostic curettage may be sufficient. The author, 
therefore, always waits a few days before doing hystero 
salpingography following curettement 

The x-ray appearance of contrast medium injected 
into the parametrium is extremely characteristic. The 
material follows the outline of the broad ligament and 
of the base of the pelvis 

There is another type of perforation which produces a 
typical x-ray appearance. This is usually seen as an 
irregular cylindrical channel extending into or passing 
through the myometrium. It is usually associated with 
venous reflux. Perforations of this type are frequently 
seen at the periphery of a myoma, and there is filling 
of the myomal vessels, which are characteristically 
fairly straight 

The author has found hysterography valuable in the 
diagnosis of cancer of the corpus, especially in cases of 
suspected cancer in which curettage fails to 
evidence of disease. The anatomical information ob- 
tained is not only of value in the establishment of a 
primary diagnosis but is also a great help to the therapist 
in forming a clear impression of the uterine cavity when 
radium packing is the treatment of choice 

Pelvic arteriography represents the latest advance in 
gynecological radiology. The method is a new ap- 
proach to differential diagnosis between salpingitis, 
tubal pregnancy, and ovarian tumors. While experi- 
ence with this procedure is still limited, there is reason 
to hope that, with time, it will open up new diagnostic 
possibilities in obstetrical and gynecological radiology 

This paper, presented at the Fourteenth British 
Congress of Obstetrics and Gynecology, is followed by 
fairly lengthy discussions by Rubin (of New York), 
Williams (of Guildford), and others. Rubin has found 
Salpix, a recent water-soluble product combining 
acetrizoate with polyvinylpyrrolidol, to offer advantages 


show 


over previous combinations of organic iodine with 


various substances to increase viscosity. He points out 
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the difference in the requirements for hysterography 
and hysterosalpingography. In salpingography radio- 
pacity is extremely important. Viscosity also needs 
to be greater, since, if there are points of narrowing 
with some degree of permeability, a less viscous medium 
can pass through without demonstrating the site of 
partial obstruction. In hysterography, on the other 
hand, a too intensely radiopaque substance may over- 
shadow a uterine tumor. The degree of viscosity is 
also less important than in salpingography. 

The tendency, Rubin believes, has been to use ex- 
cessive amounts of contrast material for both hysterog- 
raphy and hysterosalpingography. In general, it has 
been found that in the majority of cases 4 to 5 ml. are 
necessary for the latter procedure, although smaller 
amounts may frequently suffice. For hysterography 
1.5 to 2 ml. is practically always adequate. 

Williams uses a water-soluble medium injected under 
fluoroscopic control. He discusses particularly the 
effect of posture and the state of the bladder on the 
results of examination. His remarks are illustrated 
by 10 roentgenograms 

THEODORE E. Keats, M.D. 
University of California, S. F. 


The Clinical Value of Hysterosalpingography. 
Ellis Barnett. J. Fac. Radiologists 7: 115-129, 
October 1955; 184-196, January 1956 

This report is based on a study of 535 patients who 
were subjected to hysterosalpingography, predomi- 
nantly for investigation of sterility problems. 

The examination is done without anesthesia, under 
fluoroscopic guidance. The author uses Lipiodol in 
cases where the main object of the examination is 
exclusion of uterine disease. From 4 to 6 ¢.c. of this 
medium are usually adequate. When tubal disease 
or the presence of a pelvic mass is suspected, Viskiosol 
“6,” a water-soluble preparation, is the medium of 
choice. Approximately 10 to 12 c.c. are required in the 
average case 

In Part I of the paper, multiple developmental anom- 
alies of the uterus, spastic uterus, and uterine tumors 
are considered. The uterine anomalies comprise those 
of shape (double uterus, unicornuate uterus, arcuate 
uterus, etc.), size, and position. Spastic uterus (or 
“ghost uterus’’) is a name reserved for the condition 
in which the uterus is contracting actively and power- 
fully and any medium injected into the cavity is force- 
fully expelled in spite of attempts to maintain filling. 
The appearance of uterine fibromyoma in various loca- 
tions is described and 2 cases of probable adenomyosis 
are briefly reported. Both showed an enlarged uterine 
cavity with multiple saccular protrusions. No malig- 
nant neoplasms were encountered 

Tubal conditions are considered in Part II of the 
paper 

In tuberculous salpingitis, the x-ray appearances are 
not pathognomonic. However, the presence of this 
condition can sometimes be inferred from the combina- 
tion of a suitable history with such tubal changes as 
irregularity, multiple strictures, calcified debris, or 
fistulas. All these findings favor the diagnosis of 
tuberculosis, as does the occurrence of straight, pipe- 
stem tubes. Only the minority of cases of pelvic 
tuberculosis will show changes of specific diagnostic 
value. The majority will show tubal occlusion or 
hydrosalpinx, with or without an abnormal mucosal 
pattern. The x-ray appearances for tuberculous 


endometritis are not specific but, since the endometrium 
is so accessible to curettage, the diagnosis is almost 
invariably made by this latter method. 

In the demonstration of hydrosalpinx, hysterosal- 
pingography has proved to be of the utmost value 
Experience in this series has shown that, although 
Lipiodol will enter the dilated tube in a large number of 
cases, the diagnosis is sometimes left in doubt. A 
water-soluble medium will enter and completely outline 
the tubes in the majority of these cases, the diagnosis 
being further established by failure of the medium to be 
absorbed within half an hour. The water-soluble 
medium is therefore the one of choice. It is emphasized 
that hydrosalpinx is not necessarily synonymous with 
a complete tubal occlusion. In addition, the possi- 
bility of a false positive CO, test in this condition 
must be borne in mind, although its occurrence is rare 
It is probable that this false positive result is due to the 
gas passing through the dilated tubal sac. 

The author considers that pelvigraphy can be used as 
a routine procedure when a pelvic mass is suspected, 
without necessitating prolonged examination. He 
uses 25 c.c. of Viskiosol, either undiluted or with 
the addition of 15 to 25 c.c. of 0.5 per cent procaine. 
In the present series injection of the contrast material 
in this quantity did not induce a higher incidence of 
after-pain than was observed in other patients. Severe 
pain is more likely to be induced if the medium is 
injected rapidly, thus producing a rapid extensive 
peritoneal spill. 

The results of the CO, test and hysterosalpingography 
were correlated in the assessment of tubal patency in 
378 cases. The hysterosalpingogram was found to 
give a more reliable assessment of patency in a single 
examination. In a series of 72 cases in which the pres- 
ence of patency in at least one tube was proved, the 
hysterosalpingogram gave an accurate result in 83.3 
per cent of cases, whereas the CO, test was correct in 
only 45.8 per cent. However, as these tests are 
complementary, both examinations should be carried 
out in all cases in which tubal patency is being assessed. 

Venous intravasation occurred in only one patient in 
the present series of 535. The author considers that it 
is unlikely that the weakening of the uterine mucosa 
due to such conditions as trauma, excessive pressure 
of injection, and recent curettage, must still be re- 
garded as important 

The therapeutic value of hysterosalpingography is 
uncertain. Various beneficial effects attributed to the 
injection of contrast material are described. It is 
difficult to prove the importance of any particular 
effect, and the occurrence of pregnancy in 34.4 per cent 
of the 93 patients does not justify the conclusion that 
hysterosalpingography has a specific therapeutic value. 
The psychologic effect may be of some significance. 

TuHeEoporeE E. Keats, M.D. 
University of California, S. F. 


THE GENITOURINARY SYSTEM 


Hypaque, A New Urographic Medium: Preliminary 
Report on 300 Cases. Henry Bodner, Allan H. Howard, 
and Joseph H. Kaplan. J. Urol. 74: 422-426, Septem- 
ber 1955. 

A relatively new contrast medium, Hypaque (sodium 
3,5-diacetamido-2,4,6-triiodobenzoate) is compared with 
other contrast media from the standpoint of toxicity 
and diagnostic quality. 
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A 50 per cent solution of the new medium has a 
molecular iodine content of 59.87 per cent as compared 
with 66.5 per cent in a 70 per cent solution of Urokon. 
An acute toxicity study in animals revealed that in 
general the tolerance for Hypaque is higher than for 
Urokon or Diodrast. Hypaque produces no greater 
vein irritation than Urokon 30 per cent or Diodrast 
35 per cent and is definitely less irritating than Urokon 
70 per cent 

In a series of 300 consecutive cases studied with 
Hypaque, only 3.4 per cent of the films were classed as 
“poor.” The percentage of diagnostic films was thus 
higher than with any of the contrast media with 
which comparison was made (Urokon 50 and 70 per 
cent, Diodrast 35 per cent, Neo-Iopax 50 per cent). 
There was also a definite decrease in the incidence of 
disagreeable reactions of all types. 

From this study of a relatively small group of cases 
it would appear that Hypaque is a superior medium for 
excretory urography, but study of a larger series of cases 
over a longer period of time is recommended 

One illustration; 4 tables. 

Ropert L. McDona.p, M.D 
University of Arkansas 


An Assessment of Sodium Acetrizoate and an 
Experimental Basis for Its Use in Intravenous Pyelog- 
raphy. P. G. Keates. J. Fac. Radiologists 7: 139- 
146, October 1955 

Sodium acetrizoate, marketed in the United States 
under the trade name Urokon and in Great Britain as 
Diaginol, is here compared with Diodone, which has 
two instead of three iodine atoms per molecule. The 
comparison included a study of the urine concentra 
tions of the media at different intervals of time following 
intravenous injection. The findings established that 
the peak concentration of Urokon is five minutes earlier 
than that of Diodone, and that the concentration of 
Urokon falls off much more rapidly 

Because of the relatively slow fall in concentration 
with Diodone, the time of ureteric compression and 
radiography is not very critical. With Urokon, com- 
pression cannot be too long delayed. The advantage of 
the greater density of the medium must be seized dur- 
ing the six- to sixteen-minute period 

As the second part of this study, numerous pyelo- 
grams made with both media were reviewed by a panel 
of examiners. Without knowing beforehand which 
medium had been used, the panel members unanimously 
showed preference for the studies made with Urokon. 
The increased density of the medium made it partic- 
ularly useful in cases where fluid restriction had been 
incomplete, where kidney concentrating power was 
impaired, or where obesity or overlying bowel contents 
tended to obscure kidney outlines 

Three roentgenograms; 2 graphs; 2 tables. 

Don E. MATTHIESEN, M.D. 
Phoenix, Ariz. 


Miokon. A Preliminary Clinical Report on a New 
Intravenous Urographic Medium. Charles H. Nicolai. 
Missouri Med. 52 : 703-704, September 1955. 

Miokon (sodium diprotrizoate) was used for 750 
intravenous urograms and 20 translumbar aortograms, 
and the results were analyzed to determine its toxicity 
and general usefulness. This medium contains 57.4 per 
cent iodine and is furnished in 30-c.c. ampules of 50 
per cent strength. Animal and clinical experimental 


studies indicate a low incidence of untoward reactions. 
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Miokon was not used in persons with known allergies, 
and two test doses of 1 to 3 c.c. were administered prior 
to diagnostic injection. The incidence of reactions was 
lower if at least three minutes were taken for the in- 
jections. 

Of the pyelograms, 96 per cent were considered 
satisfactory diagnostically. Nearly 600 of the 750 
were graded as good to excellent. The incidence of 
mild side reactions was 9.8 per cent. One neuro- 
muscular reaction occurred in a patient with a history 
of epilepsy and was readily controlled by barbiturate 
injection. The 20 translumbar aortographic studies 
were uneventful 

Two tables. Georce A. SHIPMAN, M.D. 

New Orleans, La 


Sodium Diatrizoate for Intravenous Pyelography. 
A Report of 100 Cases. Howard A. Hoffman, Stanley 
J. Koczera, Nelson L. Portnoy, Emery O. Lewis, 
Edward C. Vogt, and Wilson Simas. New England 
J. Med. 253: 683-685, Oct. 20, 1955 

The authors report their experiences with sodium 
diatrizoate (Hypaque Sodium) as a contrast medium 
in 100 excretory urographic studies, including one via 
the intramuscular route in a child. The results are in 
accordance with previous reports lauding the increased 
rate of excretion of the medium, improved contrast in 
the films, and decrease in the number and severity of 
side-reactions 

Two roentgenograms; 2 tables 

Sau Scuerr, M.D 
Boston, Mass 


A Bacteriocidal Additive for Pyelographic Media. 
Russell B. Roth, Anthony F. Kaminsky, and Elmer 
Hess. J. Urol. 74: 563-566, October 1955 

Certain limitations to the performance of retrograde 
pyelography have been imposed by the fact that, in 
spite of scrupulous technic, it may be possible to intro 
duce bacteria into a previously unaffected portion of 
the urinary tract. Circumstances under which ordinary 
retrograde pyelography must be regarded as dangerous 
include all instances in which urinary tract infection is 
present and in which the status of the kidney or kidneys 
is unknown 

The authors report the performance of 219 pyelo 
graphic studies with the addition of a 2.5 per cent 
solution of neomycin sulfate to Skiodan, Diodrast, or 
Urokon. Neomycin sulfate has a marked bactericidal 
activity against the majority of gram-negative and 
gram-positive organisms ordinarily encountered in the 
urinary tract. This bactericidal additive has given 
rise to no recognizable toxicity or mucosal irritation. It 
is possible, by this method, to carry out retrograde 
pyelography in spite of urinary tract infections which 
might previously have been regarded as contra 
indications to this form of investigation 

Howarp L. Srernspacu, M.D 
University of California, S. F 


The Value of Chlor-Trimeton in the Prevention of 
Immediate Reactions to 70 Per Cent Urokon. Chester 
C. Winter. J. Urol. 74: 416-421, September 1955 

The increased use of contrast media and the need 
for their employment in greater concentration necessi- 
tates redoubled efforts toward reducing the incidence 
and severity of reactions. There have been conflicting 
reports in the literature as to the value of antihistamine 








306 


preparations as prophylactic agents. In this study 
900 patients were divided into two equal groups. One 
group received 25 c.c. of 70 per cent Urokon alone and 
the second group received the same medium mixed with 
10 mg. of the antihistamine Chlor-Trimeton. Each 
group was further subdivided into individuals with and 
without an allergic background. Reactions were 
classified as (1) allergic, consisting of urticaria, asthma, 
dyspnea and sneezing; (2) neurovascular, consisting of 
pain, venous spasm, flushing, and dizziness; (3) 
psychogenic or cerebral, consisting of nausea and 
vomiting. 

The total incidence of reactions in the group receiving 
Chlor-Trimeton was 17.7 per cent as compared to 31.1 
per cent for the control group. The incidence of aller- 
gic reactions for the Chlor-Trimeton group was 3.7 per 
cent and for the control group 8.2 per cent. The 
incidence of psychogenic reactions was 10.2 per cent 
in those receiving Chlor-Trimeton as compared with 
17.7 per cent for the controls. As would be expected, 
there was a definite increase in the number of allergic 
reactions in those individuals with an allergic history 
The only severe reaction was in an_ individual 
of non-allergic background who received the Chlor- 
Trimeton-Urokon mixture. This was of the anaphyl- 
actoid type and resulted in no permanent damage. 

From this study it would appear that Chlor-Trimeton 
is of definite value in reducing the incidence of true 
allergic reactions from 70 per cent Urokon 

Two tables RosBert L. McDonaLp, M.D 

University of Arkansas 


Agenesis of Abdominal Musculature with Ectopic 
Ureteral Orifice and Congenital Absence of Opposite 
Kidney and Ureter. Sam G. Jameson and James O. 
Cooper. J. Pediat. 47: 489-495, October 1955 

The authors present a case of agenesis of the ab- 
dominal musculature, with ectopic ureteral orifice and 
congenital absence of the opposite kidney and ureter, 
to emphasize the importance of careful examination and 
observation for congenital anomalies in any child born 
of a diabetic mother. This is the twelfth recorded in- 
stance of ectopic ureteral opening into the seminal 
vesicle and, so far as the authors know, the first such 
case with congenital absence of the opposite kidney and 
ureter. Bilateral complete inguinal hernias, umbilical 
hernia, and herniation of the spleen into the subcutane- 
ous tissue with each respiratory movement were ob- 
served on physical examination at birth. Despite ab- 
sence of urinary symptoms, a complete urologic study 
was made as soon as the general condition of the infant 
permitted. Following urethroscopy, cystoscopy, and 
intravenous pyelography, a suprapubic cystostomy was 
performed, and an operative diagnosis of ectopic ureteral 
orifice was made. The postoperative course was un- 
eventful, and follow-up studies revealed continued im- 
provement of the right urinary tract. The patient was 
asymptomatic at the time of the report, some twenty 
months following operation. 

The authors believe that all patients with a defect of 
the musculature of the abdominal wall should have com- 
plete urologic examination, regardless of the absence 
of symptoms, as there is a high probability that asso- 
ciated genitourinary anomalies may be present. Early 
examination, with prompt institution of corrective 


measures, may prevent irreparable damage to the 
urinary tract and permit normal function. 
Five roentgenograms. 
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Primary Carcinoma of the Ureter. Eugene M. 
Savignac. Am. J. Roentgenol. 74: 628-634, October 
1955. 

Primary carcinoma of the ureter is infrequent but no 
longer as rare as has been generally believed. A total 
of 333 cases have been recorded in the world literature 
(including the 3 new cases reported by this author), 
137 of them in the past five vears. Primary cancer of 
the ureter is a neoplasm of transitional epithelium and 
can possess all the features of tumors of the renal pelvis 
and the urinary bladder. 

Seventy-five per cent of ureteral tumors are car- 
cinomas, while 21 per cent are benign papillomas: 
the remaining 4 per cent consists of hemangiomas, 
sarcomas and fibromas. Papillary and solid types of 
carcinoma are of about equal frequency. The tumors 
may be multicentric and widely separated in the urinary 
tract. They may be pedunculated and occlude the 
lumen, sessile with invasion of the wall of the ureter, or 
diffuse papillary growths. Metastases are present in 
over 50 per cent of the cases 

A frequent clinical triad consists of hematuria, pain, 
and a palpable abdominal mass. A mass, which 
represents the distended hydronephrotic kidney, is 
present less often than the other findings of the triad. 
Bleeding occurs in nearly all cases. Pain may be due 
either to ureteral obstruction or to invasion of the 
ureteral wall. Surgery is the therapy of choice and 
preoperative and postoperative radiation appear to be 
The tumor is rarely found in patients 
most 


of no value 
under the age of twenty-five or thirty. It is 
frequent in the sixth and seventh decades 
Intravenous pyelograms will show an 
kidney with diminished function or none at all, or may 
demonstrate a point of obstruction of the ureter, but 
generally a retrograde examination gives the most in- 
formation. This may show complete obstruction or an 
irregular filling defect. The finding of an abrupt over- 
hanging shelf formation, similar to that seen in car- 
cinoma of the colon, permits a conclusive radiographic 


enlarged 


diagnosis 
Four roentgenograms 
Damon D. Bake, M.D 
Bowman Gray School of Medicine 


Ureteroceles in Children. Glen H. Gummess, 
Donald A. Charnock, Herman I. Riddell, and Charles 
M. Stewart. J. Urol. 74: 331-335, September 1955. 

Eleven cases of congenital ureterocele in children 
are reported, constituting about 2.7 per cent of all 
cases subjected to urological studies in the Los Angeles 
Children’s Hospital in the course of a year. The 
essential etiologic factor is a stenosis of the ureteral 
meatus. 

The diagnosis of ureterocele in childhood is difficult, 
but is possible in most instances. A complete physical 
examination sometimes reveals an abdominal mass 
either in the area of the bladder or the kidneys. Uri- 
nalysis frequently shows albuminuria and pyuria 
The diagnosis depends, however, upon a complete 
urologic study. Excretory urography with well timed 
films will reveal a negative filling defect in the bladder 
early in the examination, which will later disappear. 
Associated tortuosity and dilatation of the ureters and 
pooling of the contrast medium may be shown. Cysto- 
grams will frequently demonstrate a filling defect in the 
bladder. Cystoscopy should also be done. 

Treatment consists in relief of the obstruction and 
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correction of secondary complications. A plea is made 
for accurate urological study and operative treatment 
prior to use of multiple courses of antimicrobials, “in 
an effort to preserve a few drugs that may be used effec- 
tively in the later care of these patients.”’ 
Six roentgenograms; 4 tables. 
WALTER L. Sms, M.D 
University of Arkansas 


TECHNIC 


Xeroradiography. I. Apparatus and Method cf Use. 
W. D. Oliphant. Brit. J. Radiol. 28: 543-544, October 
1955 

II. The Present Medical Applications. T.H. Hills, 
R. W. Stanford, and R. D. Moore. Ibid., pp. 545-551 

In 1937 Chester F. Carlson described and patented a 
new photographic technic which was based entirely on 
physical processing. This new method of image re- 
production depended upon electrostatic and_tribo- 
electricity. In view of the essentially dry nature of 
the process it was called xerography 

The xerographic plate consists essentially of a me- 
chanically rigid backing plate, which must possess a cer- 
tain amount of electrical conductivity, on one surface 
of which is deposited uniformly a film of amorphous 
selenium 50 to 100 micra thick. Prior to sensitization, 
this plate is quite unaffected by light, by x-rays, or by 
radiation from radioactive substances. The plate is 
charged by exposing the top surface in the dark to 
the corona discharge from a suitably shaped electrode 
The surface film is charged to a potential of 400 to 500 
volts 

A sensitized plate must be kept in a cassette fitted 

with an x-ray-transparent dark slide, but it is handled 
in precisely the same manner as an x-ray film during 
exposure. When the exposure has been completed, 
the charge distribution remaining on the plate consti- 
tutes a latent electrostatic image. As this image is 
invisible, it is necessary to carry out a “development” 
process. The process, known as the powder cloud 
method, makes use of the fact that, when powder 
particles are whirled into a cloud, the tndividual par- 
ticles are charged, and the powder will adhere more or 
less in proportion to the radiation which has fallen on 
the charged plate 

Once the image has been developed, it may be ex 

amined, photographed, or projected onto a screen, or 
the powder may be transferred to a suitable adhesive 
paper. When all of the information has been ab- 
stracted, the remaining powder may be wiped carefully 
off the surface of the plate and the plate used again. 

Hills, Stanford, and Moore describe the medical 

applications of xeroradiography. Three factors affect 
the detail of the xeroradiograph, namely the time for 
which the plate is charged, the x-ray exposure, and the 
time for which the exposed plate is subjected to the 
powder cloud. For any given subject, the optimum 
combination of these factors must be determined. 
When this has been done for a thin bone such as a 
metacarpal, the results approximate those obtained 
with non-screen films. With a thicker bone, as the 
femur, the xer wradiograph suffers little, if any, in com- 
parison with a screen film. In general, the evidence 
Suggests that the plates are some two and a half times 
Slower than standard non-screen film and ten times 
slower than screen film. 

A series of comparisons was made covering the skull, 
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jaws, the cervical, dorsal, and lumbar spine, shoulder, 
lung, hip, knee, ankle, foot, fingers, and wrist, and some 
of the films are reproduced 

The present application of xeroradiography in 
medicine is limited primarily by the exposure needed 
For this reason the practical use of the method is 
restricted to radiography of the peripheries. Both bone 
detail and soft tissue are well demonstrated provided 
care is taken to avoid distortion 

As to the advantages of the method, it is pointed out 
that the apparatus employed requires no more electrical 
energy than that needed by a 100-watt lamp; no dark- 
room, chemicals, or water are needed, the only expend 
able item being the powder, which is used at a very slow 
rate. The entire process of charging and developing 
the plate requires less than a minute, and the finished 
picture is available for inspection in about half a minute 
after exposure 

Fourteen xeroradiographs; 5 conventional roentgeno- 
grams J. P. Cuampion, M.D 

Grand Rapids, Mich. 


Microradiography. I. Microradiography: A Re- 
view. A. Engstrém, S. Bellman, and Bengt Engfeldt 
Brit. J. Radiol. 28: 517-532, October 1955 

II. Projection Microradiography. W.C. Nixon and 
V. E. Cosslett. Ibid., pp. 5382-536. 

Ill. A Sealed-off X-ray Tube for Contact-Micro- 
radiography. B.Combée, J. Houtman, and A. Recourt. 
Ibid., pp. 5387-542. 

The first of this group of papers is devoted to a 
review of the subject of microradiography, opening with 
a brief history, an account of the physical principles and 
factors involved, and a description of some of the equip- 
ment used. There follows a discussion of unique 
applications of this procedure in the study of histology, 
cell physiology, and pathology 

By soft-tissue microradiography one can calculate 
the weight per unit area of the various structures in 
the specimen. Thus it has been possible to study the 
weight of the axon and the myelin sheath in a single 
nerve fiber. By means of microradiographic technic 
much has been learned, also, concerning deposition and 
resorption of bone in both normal and abnormal states, 
the development of dental tissues, and the nature of 
some of the pathological processes involving them 

Another purpose to which microradiography has been 
applied is the study im vivo of the uptake of certain 
radioactive isotopes. In compact bone it has been 
shown that the uptake of isotopes is localized to sub- 
periosteal and endosteal areas and to certain osteons 

Microangiography, or the demonstration of micro- 
scopic blood vessels which are rendered opaque by 
suitable materials, has been used to study ovarian cir- 
culation in rabbits and vascular reactions in frostbite. 
The lack of uniformity of vascular reaction thus demon- 
strated in various portions of the damaged tissue, 
could not have been discovered by vital microscopy 
because of the smallness of field size 

The use of microdiffraction to study the stucture of 
biological materials has been very successful. The tech- 
nical factors concerned with this phase of microradiog- 
raphy are discussed, and a brief history of its develop- 
ment is presented. The rapid development of new 
x-ray sources of high specific intensity and new types 
of microcameras will widen this field. Now it is possible 
to attack many problems in biology and medicine by 
using the equipment which is commercially available 
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Numerous microradiograms illustrate the applica- 
tions described above 

Projection microradiography, the subject of the 
second paper, is a recent development, differing from 
earlier methods in that the specimen and the photo- 
graphic plate are separated until an enlarged x-ray image 
is obtained. The degree of magnification is the ratio of 
the distances of film to ray source and specimen to 
x-ray source. A special x-ray tube for this purpose is 
described. Direct x-ray enlargements up to 1000 
have been obtained and some subsequent photographic 
enlargement is possible. Illustrations demonstrating 
the use of projection microradiography in the field of 
biology, medicine, and metallurgy are reproduced. 

Contact microradiography, used for the study of 
sections of plants and animals, requires very soft 
x-rays because of the thinness of the objects. Since it 
has been possible to obtain these only by the use of x-ray 
tube windows of thin metal foil, which are not vacuum- 
tight, the tubes hitherto employed have had to be con- 
tinuously evacuated. This resulted in a high cost of 
operation and an elaborate and complicated apparatus 

Combée and his associates have now constructed a 
sealed-off y-ray tube for contact microradiography 
which they designate C.M.R. 5. 

The construction is such that the geometrical blurring 
by the focal: spot (300 micra), for an object of 10 micra 
thickness in contact with a 5 micra thick maximum 
resolution emulsion, is 0.2 micron on the front and 0.3 
micron at the back of the emulsion. This degree of 
blurring can be neglected because the resolution of the 
film is no better than 1 micron. The quality of the x-ray 
beam with the tube in operation at 3 kv. is described. 

The requirements for an ideal photographic emulsion 
for microradiographic work are outlined and a hope is 
expressed that manufacturers of emulsions will strive 
to reach this goal. 

Four illustrations demonstrating the use of contact 
microradiography in medicine, biology and quality 
control in paper manufacture are included. Several 
other applications are suggested. 

H. C. Jones, M.D. 
Grand Rapids, Mich. 


Experimental Colour Radiography. A. Bryce. Brit. 
J. Radiol. 28: 552-553, October 1955 

This paper opens with a brief history of the relatively 
little that has been done with color in radiography. 
The author has tried direct color radiography by ex 
posing three-emulsion color printing paper to x-rays. 
Without intensifying screens a blue image is produced 
A back blue-fluorescing intensifying screen results in a 
purple image with the grain of the paper base super- 
imposed upon it. A front intensifying screen alone in 
contact with the blue sensitive emulsion results in a 
yellow-to-brown image, depending upon the exposure. 
If the emulsion is exposed to colored light during de- 
velopment, a two-color radiograph is produced. A 
brown color is present in the area of heavy x-ray ex- 
posure, while a cyan image is found where there has 
been no x-ray exposure, and varying shades of green and 
brown at the intermediate exposures. 

So far only color printing paper rather than film has 
been used, because of the cost. Color film, however, 
will be tried in the future, so that a direct comparison 
between monochrome and color radiographs can be 
made. It is pointed out that a color-film method must 
compare favorably with the conventional approach in 


exposure speed and latitude, definition, ease and speed of 

processing, and, of course, cost, if it is to be used other 

than experimentally. J. A. Gunn, M.D 
Grand Rapids, Mich. 


High kV Radiography and Enlargement Technic. 
K. P. Mody. Indian J. Radiol. 9: 139-142, August 
1955 

The author reviews the subject of high-voltage 
radiography editorially, briefly outlining the basic prin- 
ciples and the development of the method. He states 
that, “in a general way it may be said that by adding 
10 kv for voltages up to 75 and 15 kv for voltages higher 
than 75 the exposure time is cut down to half.” The 
advantages of the reduced exposure time for the elimina- 
tion of voluntary and involuntary movements is 
obvious. Other considerations are the smaller amount 
of radiation received by the patient and the decrease in 
heat generation in the tube, thereby prolonging its life 
Though the contrast on the film may appear less striking 
than with low-voltage technics, actually there is a 
gradation of opacity due to different densities in the 
tissues. The technic has been found particularly 
useful in chest roentgenography and is well adapted to 
gastrointestinal and gallbladder examinations and to 
studies of the lumbar spine and the pregnant abdomen 

A direct enlargement technic employing high-voltage 
radiography is briefly described. This, the author 
believes, offers some advantages in simplifying the read 
ing of suspicious shadows within the chest, the mucosal 
pattern in the stomach, and early pathological changes 
in the bones NeIL E. Crow, M.D 

University of Arkansas 


Percutaneous Splenic Portograms in Dogs: Tech- 
nique and Examples of Usefulness. Robert E. Davis, 
George A. Hallenbeck, Frank R. Lichtenheld, and John 
H. Grindlay. Surgery 38: 708-711, October 1955. 

It is considerably more difficult to inject percutane- 
ously into the slender mobile spleen of the dog than into 
the human spleen for study of the portal circulation 
The authors describe a surgical method in which the 
dog’s spleen is partially explanted into subcutaneous 
tissues and fixed, becoming permanently accessible for 
direct injection, without alteration of position or 
vascular relationships of its major portion. This 
procedure was carried out in 8 dogs and provided re- 
liable information on the topography and functional 
status of the portal and splenic veins. 

Three roentgenograms. 


Reduplication of Radiographs. Editorial. Elliott C. 
Lasser and Edmund J. Owczarzak. Am. J. Surg. 90: 
545-546, October 1955. 

It is often helpful to have a duplicate roentgenogram 
to send to another physician, for teaching and other 
purposes. Roentgenograms can be duplicated by con- 
tact printing, photographic duplication, reproduction 
by the reversal process, solarization, and illuminization. 
The first four of these methods are discussed briefly 
The illuminization process, which the authors believe 
has definite advantages, is described in detail. No 
special equipment is needed, and satisfactory duplicates 
can be produced in a matter of minutes. Results are 
excelled only by photographic duplication of the origi- 
nals. The entire process can be carried out in normal 
indoor lighting and need not interfere with the routine 
operation of the darkroom 
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The Palliation of Bronchial Carcinoma by Radio- 
therapy. Gerald Blanshard. Lancet 2: 897-901, Oct. 
29, 1955. 

The effects of palliative x-ray therapy in 35 patients 
with histologically proved bronchial carcinoma are 
analyzed 

Relief of symptoms was afforded as follows: 

Cases 
Improved 


Chest pain 


Mediastinal (3 cases) 3 
Visceral (6 cases) 4 
Invasive (4 cases) 0 
Cough (25 cases) 19 
Dysphagia (4 cases) 3 
Dyspnea (24 cases) 14 
Hemoptysis (13 cases) 7 
Vena caval obstruction (6 cases) 5 
General improvement was demonstrated in 21 


patients, including 8 of 15 with squamous-cell carcinoma 
and 13 of 20 with oat-cell and other histologic types of 
growth; this suggests that the latter are more radio- 
sensitive than the former. Seventeen of the patients 
were able to lead an independent life subsequent to 
treatment, and 6 returned to work. 

Of 12 patients with constitutional disturbance 
(malaise, lassitude, sweats, and fever) associated with 
bronchial infection, 4 given antibiotics and radio- 
therapy improved; of 8 who received radiotherapy 
alone, only 5 improved. 

In 17 cases in which radiological correlation with 
symptomatic relief was possible, radiological regression 
was seen in 13; in the other 4 the condition remained 
stationary or became worse. 

Response to therapy was slightly better in upper- 
lobe growths than in lower-lobe tumors. The most 
effective course was found to be an average dose of 
2,161 r given in twelve treatments. Higher dosage 
and more prolonged treatment was found to produce no 
better effects . 

Six illustrative case histories are presented. 

Ten roentgenograms; 4 tables. 


The Place of Radiation Therapy and of Surgery in the 
Treatment of Uterine Cancer. H. L. Kottmeier. J. 
Obst. & Gynaec. Brit. Emp. 62 : 737-751, October 1955 

The author discusses the entire problem of the place 
of radiation therapy and of surgery in the treatment of 
uterine cancer. This discussion is a lengthy one and 
does not lend itself well to abstracting. It should be 
read in its entirety by those interested in this important 
question. 

At the Radiumhemmet (Stockholm), from which 
the report comes, a radiotherapy procedure for cervical 
carcinoma has evolved along the following lines: (1) A 
careful examination including cystoscopy, urography, 
and sometimes phlebography. 

(2) Usually, a fractionated intracavitary radium 
treatment as the first step of the irradiation. The treat- 
ment is individualized in regard to the degree of infec- 
tion, the gross anatomic type of the tumor, its spread 
to paracervical or paravaginal tissue and the area of the 
obturator fossa. Due regard is paid to the dosage 
distribution both from the intra-uterine and the vaginal 





radium. Several types of intra-uterine and vaginal 
applicators are used. 

(3) Roentgen therapy to the parametrium and the 
pelvic wall in all cases, and in selected cases also to the 
paravaginal tissue through perineal fields 

(4) Injection of radioactive colloidal gold into the 
parametrium in selected cases of suspicious lymph node 
metastases. 

(5) Additional treatment with telecobalt in selected 
cases of cancer of the cervix with pelvic lymph node 
metastases as far as these can be diagnosed by phlebog- 
raphy, urography, and clinical examination 

A direct comparison of radiation therapy and radical 
surgery in operable cases of carcinoma of the cervix is 
possible only if all cases applying to an institution are 
recorded according to the international classification 
and then assigned within each stage in strict correlation 
with one or the other method of therapy In reviewing 
the results from leading institutions the author con- 
cludes that the five-year results obtained by radio- 
therapy are definitely better than those reported for 
surgery. He feels that surgery is useful, however, in 
cases which fail to respond to radiotherapy, which recur, 
or which can be shown by some reliable method to have 
small chance of being radiocurable He believes, 
further, that radiation therapy can destroy cancer in the 
regional lymph nodes in some patients and that “‘radio- 
therapy offers a chance at least as good as surgery to 
cure cases with lymph node metastases.”’ 

In carcinoma of the body of the uterus, physicians 
at the Radiumhemmet have applied radiological treat- 
ment according to the packing method plus operation 
most often in those cases where primary radiotherapy 
has failed 

The application of a central radium source or a 
tandem is considered adequate only for the early 
case when the uterine cavity is not grossly enlarged. 
Otherwise such a radium application does not fulfill 
the requirements of a curative treatment. An attempt 
to deliver a homogeneous dose to all parts of the 
uterine cavity, irrespective of its size and shape, was 
introduced in 1936 at the Radiumhemmet by packing 
the uterine cavity with multiple uniform radium con- 
tainers. This procedure has proved satisfactory and has 
been used in some 2,300 cases. Additional radium 
should always be applied in the vagina. This treat- 
ment must be individualized with regard to the site of 
the growth and the presence of vaginal metastases. 
Supplementary roentgen therapy should be given in 
inoperable cases, in cases in which the uterine cavity is 
difficult to fill, and in cases involving both corpus and 
endocervix. 

In the patient presenting a cancer of the corpus with 
no contraindication to major surgery, a total hyster- 
ectomy and removal of the adnexa is considered an ade- 
quate type of procedure. 

At the Radiumhemmet, the use of radium as a pro- 
phylactic postoperative procedure has been advocated 
in corpus carcinoma. A dose of 2,000 gamma r is 
administered to the wall of the vagina. Additional 
roentgen therapy is given in cases in which it is doubtful 
if radical surgery has been carried out 

The question that must be answered by physicians 
who treat carcinoma of the uterus is not the question 
of surgery versus radiotherapy. “It is rather the 
question of under which circumstances surgery and 









310 ABSTRACTS OF CURRENT LITERATURE 


under which circumstances radiotherapy is the treat- 
ment of choice in the individual patient." 
Two photomicrographs; 2 drawings; 1 chart; 11 
tables. THEODORE E. Keats, M.D. 
University of California, S. F. 


Clinical Experiences with Wilms’ Tumors. Michael 
J. Feeney, Ralph B. Mullenix, Robert J. Prentiss, 
and James M. Whisenand. J. Urol. 74: 301-311, 
September 1955. 

The authors report 14 cases of Wilms’ tumor. Three 
patients had bilateral tumors, and another underwent 
two additional operations to remove new masses in the 
retroperitoneal space. 

The cases are summarized in tableform, One patient 
was alive fifteen years after surgery, free of neoplasm, 
but with polycystic renal disease. Another was alive 
and well five years following nephrectomy and a third 
was alive after seven years, though new tumors had 
twice been excised since initial surgery. Two patients 
had been followed less than one year, and the remaining 
9 died of the tumor. 

The authors stress four cardinal points necessary to 
improve the usually gloomy prognosis. These are: 


1. Early diagnosis, best made by accurate abdominal 
palpation. 

2. Prompt nephrectomy with a generous exposure, 
permitting initial ligation at the pedicle and wide 
excision of the renal envelopes 

3. Postoperative x-ray therapy. 

4. Careful, regular, and prolonged abdominal re- 
examinations with immediate removal of any 
newly discovered retroperitoneal masses 


All of the patients in this series received postopera- 
tive roentgen therapy and 10 were irradiated preopera- 
tively as well, but no information as to dosage is given 

Seven roentgenograms; 11 photographs and photo- 
micrographs. James R. Morrison, M.D 

University of Arkansas 


Polycythemia Vera Terminating in Acute Leukemia. 
Report of a Case and Review of Literature. Norman 
Skversky, Theodore H. Mendell, and Abraham M. 
Frumin. Arch. Int. Med. 96: 565-566, October 1955. 

Thirty-four cases of polycythemia vera terminating 
in acute leukemia have been recorded in the literature. 
All were of the granulocytic variety. The authors add 
another, also granulocytic, in a 65-year-old woman who 
was known to have had polycythemia for twelve years 
Two patients were treated solely with venesections; 
the others received varying courses of x-rays, P*?, and 
venesection. 

While it would seem that acute leukemia may well 
represent the end-stage of some cases of polycythemia 
vera, the possibility of internal radiation (P**) or ex- 
ternal radiation (x-ray) accelerating this process cannot 
be disregarded. The authors’ patient received 61 mc. of 
P*? over an eleven-year period; the total amount of 
x-irradiation is unknown. 


Preliminary Experiences with a 50 Gram Converging 
Beam Radium Unit. Douglas Quick and Jeanne Delano 
Richmond. Am. J. Roentgenol. 74: 635-649, October 
1955. 

The authors report a two-and-one-half year experience 
with a 50-gram converging-beam radium unit designed 
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for the Roosevelt Hospital, New York, under the super- 
vision of Dr. Failla. It contains twenty-five 2-gram 
radium capsules evenly distributed in a 30-cm ring. 
With the multiple beams focused at a depth of 10 cm. 
below the skin surface, output is in the order of 3 gamma 
roentgens per minute. The slow rate of administratix n 
is believed to be of considerable advantage in the treat- 
ment of chronically ill and debilitated patients with 
advanced carcinoma. The size and shape of the beam 
provide the advantage of greatly increased depth doses, 
with only a limited volume of normal tissue irradiation 
The authors report that normal tissue changes in the 
immediate field of irradiation are much less than with 
conventional high-voltage roentgen radiation and be- 
lieve that bone repair after adequate tumor dosage is 
possible because of the lesser damaging effect of gamma 
radiation in bone. This lesser effect of gamma radi- 
ation on soft tissues and bone accounts for the less severe 
depressing influence on normal blood-forming mech- 
anisms. Transfusions have seldom been required in 
the patients treated. 

The impression has been gained that a number of the 
more resistant types of malignant growth (such as 
cancer of the mouth and upper mucous membrane tract, 
bladder, prostate, and inoperable lung tumors) are now 
being more influenced by the better quality of radiation 
and in increasing degree 

The authors have long felt that the rather universally 
accepted average curative dose of 6,000 r is too low. 
They are achieving considerably higher doses without 
prohibitive reaction in the uninvolved surrounding 
tissues 

The detailed description of the unit and of certain 
cases treated cannot be adequately abstracted 

The unique isodose patterns achieved with this unit 
are illustrated. 

Twenty-five roentgenograms; 4 photographs; 
isodose curves G. Brocpon, M.D 

Bowman Gray School of Medicine 
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A Radon Applicator for Treating Carcinoma of the 
Vocal Cord. C.C. J. Minty and D. F. Robertson. J 
Fac. Radiologists 7: 136-138, October 1955 

A single rigid polythene holder for radium or radon 
needles made particularly for use as an applicator for 
vocal cord carcinomas is described in this article. The 
unit is designed to fit under the thyroid cartilage through 
a fenestration. When stitched into place, it holds all 
sources immobile in whatever geometrical pattern is 
desired 

The use of radon is suggested, inasmuch as the sources 
are active to their ends and permit more latitude 
in the event that unsymmetrical distribution of activity 
might be desired. Two cases in which the method was 
used are described 

Three roentgenograms; 1 photograph; 1 diagram 

Don E. MATTHIESEN, M.D 
Phoenix, Ariz 


A Method of Dose Calculation with Applications to 
Moving-Field Therapy. B. M. Wheatley. Brit. J. 
Radiol. 28 : 566—573, October 1955. 

The distribution of radiation dose in a patient can 
only rarely be measured. It is also manifestly im- 
possible to produce a complete set of data covering all 
clinically useful combinations of fields employed in 
treatment, because of the large number of variables. 
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The irradiation dose varies with the co-ordinates of the 
point within the body and with the four physical param- 
eters (quality, F.S.D., field area, and field shape) of 
the irradiating beam. It is common practice to pre- 
pare isodose charts for one or two principal planes, but 
these charts do not contain data appropriate for irreg- 
ular fields or for the variety of conditions which occur 


when moving beams are used. 


ABSTRACTS OF CURRENT LITERATURE 





311 


Because of the obvious inconveniences listed above, 
the author describes simple numerical methods of 
calculating the dose at various points in a single field 
and shows how the methods can be extended for multiple 
fields and the dose problems of rotation technics. For 
details, the original paper must be consulted 

Five figures; 4 tables H. C. Jones, M.D 

Grand Rapids, Mich 


RADIOISOTOPES 


The Diagnostic Value of Protein-Bound Iodine and 
Forty-Eight Hour Protein-Bound I'*' as Indices of 
Thyroid Disorders. K. H. Clarke, Edna V. Sherriff, 
and Dora Winikoff. M. J. Australia 2: 89-90, July 16, 
1955. 

A four-year project at the University of Melbourne on 
the diagnostic value of protein-bound iodine (P.B.I.) 
revealed it to be the best single index for distinguishing 
between hyperthyroidism, euthyroidism, and hypo- 
thyroidism. The best physical index studied was the 
level of protein-bound radioiodine forty-eight hours 
after a tracer dose of I'*' (forty-eight-hour P.B.I'*') 
The latter, however, does not separate hypothyroidism 
from other thyroid disorders 

Since determination of P.B.I. is a complicated pro- 
cedure and that of forty-eight-hour P.B.I '*' is relatively 
simple, it was hoped that the latter would be an ade- 
quate index of hyperthyroidism. The authors deter- 
mined both values in 100 cases with no known influenc- 
ing medication. The P.B.I. measures the level of 
circulating hormone, while the forty-eight-hour P.B.1.'*! 
is related to the rate of iodine turnover in the body 
Consequently a high value of P.B.I.'*' may be due either 
to thyroid hyperactivity or to the release of hormone 
into the blood stream in cases of iodine starvation in 
euthyroid or hypothyroid patients. This is supported 
by the authors’ observation that a low value for P.B.I.'*! 
is usually associated with euthyroidism while high 
values do not exclude this possibility. It is felt, there- 
fore, that the number of P.B.I. determinations can be 
reduced, since a low forty-eight-hour P.B.I.'*' index can 
be accepted as adequate evidence of euthyroidism. _ If, 
however, this index is high, a P.B.I. will be necessary 
to determine if hyperthyroidism is present. The 
authors regard this combined procedure as being 89 per 
cent accurate 

Two graphs; 3 tables. 

GeorGeE A. SHIPMAN, M.D 
New Orleans, La. 


Cancer of the Thyroid Gland: Our Experience with 
Radioactive Iodine. P. E. Russo and H. H. Mathews. 
South. M. J. 48: 937-940, September 1955. 

Since the Isotope Clinic at the University Hospitals, 
Oklahoma City, Okla., was established in 1949, 41 cases 
of cancer of the thyroid have been seen and studied 
There were 13 males and 28 females in the series. The 
average age was forty-eight; most of the patients were 
over fifty, but 2 were under ten years of age 

The present report is concerned primarily with 13 
patients who were treated with radioiodine. All had 
had previous surgery, and 6 had had x-ray therapy 
These cases fall into three groups: (1) In 2 cases (15 per 
cent) I'*' uptake by the tumor was high, producing 
subjective and objective improvement. Favorable con- 
trol of the disease occurred and results were gratifying. 





(2) In 4 cases (30 per cent) I'*' uptake by the tumor 
was slight but the patients experienced some temporary 
improvement. However, the course of the disease and 
the outcome were not appreciably altered. (3) In 7 
cases the tumor showed no selectivity in I'*! pick-up 
and no favorable response to this form of treatment re 
sulted. 

At the time of the report, 6 of the 13 patients were 
dead, 3 of them not surviving over eighteen months 
All but 1 of the 7 patients still alive have evidence of 
existing disease ; 2 have survived twenty-six and twenty- 
one years respectively following surgery. In 2 cases 
the original microscopic diagnosis was benign disease, 
but several vears later proved bone metastases occurred 

In the authors’ opinion, surgery with or without 
external irradiation still remains the treatment of 
choice in the great majority of thyroid cancers. A small 
percentage, probably about 15 per cent, will show an 
avidity for radioiodine and in such instances this form 
of treatment gives excellent results. In patients in 
whom neither further surgery nor external irradiation is 
advisable, radioiodine should be tried for palliative 
purposes 

Three cases presenting unusual features are reported 
in detail 


The Thyrotoxic Remnant. John H. Nodine, William 
H. Perloff, Theodore E. Sopp, Ricardo N. Ferrandis, 
and Danilo de Albuquerque. Am. J. M. Sc. 230: 397 
407, October 1955 

The authors studied 6 patients who, following treat- 
ment with radioiodine or surgery for thyrotoxicosis, were 
clinically euthyroid or hypothyroid but in whom the 
I'3! upake and/or the P.B.I.'*! remained high. The 
reasons for these discrepancies are not completely clear, 
but certain possibilities seem likely. An elevated I'*! 
conversion rate in the patient who is clinically euthyroid 
or even frankly myxedematous may be related to the 
low amounts of hormonal iodine stored in the thyroid 
glands of these individuals. The failure of correlation 
of the thyroidal fraction of I'*' (that present in the 
gland as well as the amount already secreted into the 
blood stream as hormonal radioiodine) and the serum 
protein-bound iodine level and clinical status are more 
difficult to understand. Several! possible explanations 
are offered, the most likely of which is a reduced serum 
iodide level, which would tend to decrease the absolute 
amount of iodine available to the trapping mechanism 


of the thyroid gland 


Eight graphs; 4 tables. 
Howarp J. BARNHARD, M.D 
University of Arkansas 


Sporadic Cretinism with Goiter. A. J. Aballi, 
F. Costales, and Z. Prendes. Rev. cubana de pediat 


27: 513-530, September 1955. (In Spanish ) 


Four cases of sporadic cretinism with goiter, 3 of 
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them in siblings, are presented. In all of them uptake 
of I'*! by the thyroid was very high. In 2 cases the 
goiter was visible, and in the other 2 it was palpable. 
Although this type of cretinism is rather rare, it is possi- 
ble that many more cases will be detected in the future 
with routine determinations of I'*! uptake by the 
thyroid in all varieties of hypothyroidism. 

From a review of the literature, it is evident that there 
are two different subgroups of this form of cretinism: 
one in which the thyroid is unable to convert inorganic 
iodine to diiodotyrosine and the other due to failure to 
transform diiodotyrosine into thyroxine. 

James T. Case, M.D. 
Santa Barbara, Calif 


Study of the Hepato-Biliary Metabolism of Thyroid 
Hormones in Man with the Aid of I'*". B. R. Scazziga, 
T. H. Béraud, and A. Vannotti. Schweiz. med. 
Wehnschr. 85: 1019-1021, Oct. 15, 1955. (In French) 

The authors investigated the hepato-biliary metab- 
olism of thyroid hormone after administration of 
I'3!, by studying the plasma chromatographically. 
Recent work has shown the important role of the liver 
in regulating the metabolism of the thyroid hormone 
Albert (J. Clin. Endocrinol. 12: 942, 1952) has demon- 
strated an entero-hepatic circulation of the hormone 
It is resorbed by the intestinal wall, as is shown by 
analysis of the portal blood, is re-excreted by the liver, 
and is carried by the bile into the stools. A glucuronic 
conjugate is the principal form that thyroxin takes as it 
is eliminated from the liver. Animal experiments show 
that this compound is found in the plasma after the 
common duct has been ligated, but not in normal 
animals. The importance of the liver in thyroid hor- 
mone regulation also receives clinical support: an in- 
crease in protein-bound iodine is found in epidemic 
hepatitis 

The authors confirm the experimental findings that 
the glucuroconjugate of thyroid hormone is not found 
normally in the plasma, that there is an entero-hepatic 
circulation of thyroxine, and that these substances are 
elevated in patients with mechanical icterus. How- 
ever, only 1 patient had an elevation with viral hepatitis. 
This would indicate that the conjugation of the thyroid 
hormone is a function of the liver cell 

Three figures. CHRISTIAN V. CimMMINO, M.D. 

Fredericksburg, Va 


Influence of Estrogen and Progesterone on Radio- 
active Iodine Uptake by Rat Thyroid. F. A. Soliman 
and E. P. Reineke. Am. J. Physiol. 183: 63-66, 
October 1955. 

Physiological doses of estrogen and progesterone were 
injected into ovariectomized rats, alone or in combina- 
tion, in the sequence believed to occur during the estrous 
cycle. Forty-eight hours after injection of the steroid 
hormone, the effect on thyroid function was measured 
by determining the six-hour uptake of I'*' by the 
thyroid. 

A single injection of either 6 or 300 R.U. estradiol 
benzoate significantly increased I'*! uptake. The con- 
current administration of 0.4 or 0.8 mg. progesterone 
reduced the uptake by estrogen-treated rats down to or 
slightly below the level observed in ovariectomized 
controls. Progesterone in doses of 0.2 or 0.4 mg. also 
reduced uptake slightly; 0.8 mg. caused a slight in- 
crease. 

In rats which had undergone both ovariectomy and 
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hypophysectomy, estrogen had no effect on [!*! uptake, 
indicating that a functional pituitary is necessary for 
the effect on thyroid function to be expressed. Pro- 
gesterone produced no significant change in I'*" uptake. 

On the basis of these results, the authors suggest 
that the previously observed variations in thyroid 
function during the estrous cycle of the rat may be 
explained by changes in balance of the ovarian hor- 
mones—estrogen and progesterone. 

Two tables. 


Effect of Hormones on Renal Clearance of Radio- 
iodine in the Rat. Jaime Paris, Elizabeth Ford, Nona 
Lorenz, F. Raymond Keating, Jr., and A. Albert 
Am. J. Physiol. 183: 163-166, October 1955 

The renal clearance of radioiodine was assessed in 
intact, thyroidectomized, hypophysectomized, adrenal- 
ectomized, and adrenalectomized-hypophysectomized 
rats before and after treatment with a variety of 
hormone preparations. Under standard conditions of 
fluid and electrolyte intake, adrenalectomy reduced the 
clearance to one-half and hypophysectomy or com- 
bined ablation of the pituitary and adrenal glands to 
one-fourth the normal value. Cortisone acetate fully 
restored clearance values to normal in the adrenal- 
ectomized rat, but only to two-thirds that of normal in 
the hypophysectomized-adrenalectomized animals 
The combination of cortisone acetate and extracts of 
whole pituitary or cortisone and growth hormone re- 
stored the clearance of hypophysectomized-adrenal- 
ectomized rats to normal levels. Pituitary extract 
alone or growth hormone alone exerted only moderate 
restorative action. Intact rats showed a slight depres- 
sion of radioiodine renal clearance following the acute 
or chronic administration of cortisone acetate and 
showed no change after desoxycorticosterone acetate. 
The depression of thyroidal uptake of I'*' in the 
cortisone-treated normal rat cannot be ascribed to a 
concomitant increased clearance of radioiodide 

Two tables. 


Radio-Active Isotopes in the Treatment of Bladder 
Tumors. D. M. T. Cones. South African M. J. 29: 
915-919, Sept. 24, 1955. 

The value of the various radioisotopes in the treat- 
ment of tumors of the bladder is discussed, and 3 cases 
are presented 

Benign papillomatosis may be treated by the injec- 
tion of a solution of radioactive gold through a closed 
catheter. This procedure is considered to be partic- 
ularly satisfactory because of the ease of administration 
of the isotope and the lack of postirradiation symptoms 

For malignant neoplasms of the bladder, the chief 
value of isotopes lies in the possibility of irradiating 
the entire mucosal surface. When a radioactive gold 
solution is used in such cases, it must be combined with 
some form of more deeply penetrating radiation, as 
from an intracavitary radiocobalt source. 

For intracavitary radiocobalt therapy, a catheter has 
been designed in which a solid cobalt source is mounted 
in the center of an intravesical balloon. Not only does 
this method avoid the risk of a burst balloon associated 
with liquid isotopes, but is has certain advantages over 
radium, as the compactness of the source, equality of 
isodose distribution, and ease with which the position of 
the cobalt can be changed under radiographic control. 

Although the number of cases treated by these 
methods is limited, it is believed that the results 
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obtained are encouraging and that continued use of 
the procedures is warranted. 
Four roentgenograms; 1 photomicrograph; 2 photo- 


graphs. 


Further Results Obtained in the Treatment of Cancer 
of the Cervix: A Progress Report. Willard M. Allen, 
Alfred I. Sherman, and A. Norman Arneson. Am. . 4 
Obst. & Gynec. 70: 786-790, October 1955. 

One year previously the authors reported the results 
obtained in patients treated by radiogold and compared 
them with those obtained with x-rays and radium over 
a four-year period, 1950-53 (Am. J. Obst. & Gynec. 68: 
1433, 1954. Abst. in Radiology 65: 647, 1955). The 
present report covers the same patients, plus those 
treated during 1954 

Again, no conclusions are reached beyond the observa- 
tion that, seemingly, results have been better in patients 
treated with radiogold than in patients treated during 
the same period with x-rays and radium or in patients 
treated prior to this study with x-rays and radium. 

Considering all the cases, it appears that the results 
(six months to five and a half years) are as good in 
patients treated with radiogold and radium but without 
surgery as in those in whom treatment was completed by 
radical Wertheim hysterectomy and pelvic lymph- 
adenectomy. In many instances, however, insufficient 
time has passed to judge the effectiveness of treatment 
While good results have been obtained with radiogold 
and surgery, it cannot be assumed that radium is un- 
necessary, since many of these cases were of Stage I 

Eight tables. RosBert L. Ecan, M.D. 

University of Texas, Houston 


Surgery and Radioactive Gold Treatment for 
Carcinoma of the Ovary. Roland S. Cron, Irving I. 
Cowan, Russel L. Gorthey, and Frank G. Karioris. 
Am. J. Obst. & Gynec. 70: 910-916, October 1955 

This is a preliminary report on the clinical results of 
prophylactic and palliative use of radiogold in 28 cases 
of ovarian carcinoma treated in 1952-55. While the 
addition of radiogold to the conventional treatment was 
not shown to have any marked therapeutic advantage, 
it exercised a definite deterrent effect upon the produc- 
tion of ascites. Of 17 patients with serous cystadeno- 
carcinoma and 6 with adenocarcinoma, 15 required tap- 
ping before gold was administered, while only 5 needed 
subsequent paracentesis. The patients did not experi- 
ence significant distress from the treatment. The 
dosage of the intraperitoneal gold ranged from 100 to 225 
mc. The average is 160 mc in a single injection in 200 
c.c. of saline 

The authors point out that any evaluation of radio- 
gold as a therapeutic agent on the basis of this study is 
impossible, since the patients selected for its use were 
chiefly those with ascites, which is an indication of 
highly malignant, widespread disease 

Six tables Rospert L. Ecan, M.D 

University of Texas, Houston 


The Use of Radioactive Gold in the Treatment of 
Effusion Due to Carcinomatosis of the Pleura and 
Peritoneum. Morton M. Kligerman and David V 
Habif. Am. J. Roentgenol. 74: 651-656, October 1955. 

This paper presents a clinical evaluation of the effects 
of radioactive gold administered intraperitoneally and 
intrapleurally, as a palliative agent, in 35 patients with 
fluid collections secondary to carcinomatous implants. 
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The principal aim is to repress fluid formation so that 
thoracentesis or paracentesis is either no longer neces- 
sary or is required less frequently. The study covers an 
eighteen-month interval, and includes 22 injections into 
the pleural space on 20 different patients, 14 cases of 
carcinomatous ascites, and 2 cases of non-malignant 
obstructive ascites. [One patient was treated for fluid 
in both chest and abdomen. ] 

The method of administration is described. For 
pleural effusions the dose ranged between 21 and 47 mc, 
the usual dose being 35 mc where no loculation was 
suspected. Most patients with ascites received approxi 
mately 100 mc, with a range of 50 to 120 mc. The 
length of time over which no further removal of fluid 
was required was used as an index of efficacy of treat- 
ment. If fluid recurred in less than one month, treat- 
ment was rated as a failure. If tapping was not re- 
quired for one to two months, the result was con- 
sidered fair. A good result was represented by those 
cases in which further tapping was not required for 
two months or more after the instillation of gold. Oc- 
casionally, there was a latent period of two or three weeks 
between the time of instillation of gold and evidence of 
benefit. 

Of the 20 pleural cases with 22 areas treated, 12 
showed a good result and 2 a fair result. Of the 14 
intraperitoneal instillations for malignant ascites, 8 
gave a good result, 1 a fair result. The treatment was 
without effect in the 2 non-malignant cases 

Side-effects were minimal in both incidence and 
severity. In one patient in whom 47 mc was instilled, 
a sterile pleuritis resulted, lasting for about six days 

Eight of the 16 patients treated for ascites experi- 
enced some radiation sickness of one to six days 
duration, characterized by lassitude, anorexia, nausea, 


and in some instances vomiting. In 2 patients 
symptoms suggesting a chemical peritonitis occurred 
Three tables I. MescuHan, M.D 


Bowman Gray School of Medicine 


Treatment of Malignant Serous Effusions with Radio- 
active Colloidal Chromic Phosphate. Henry L. Jaffe 
Am. J. Roentgenol. 74: 657-666, October 1955 

The author reports an evaluation of the results of the 
use of radioactive colloidal chromic phosphate in the 
treatment of malignant serous effusions in 50 patients 
followed for six months to three vears. 

Some radiation hazards and practical problems 
connected with the intraperitoneal and intrapleural use 
of radiogold prompted the author to search for an 
equally effective agent which would have a longer 
physical half-life and thus be easier to keep in supply, 
would produce pure beta radiation and thus require less 
unwieldy lead shielding for protection and therefore 
cost less to ship by air freight, and could be injected on 
an out-patient basis with Atomic Energy Commission 
approval, at less cost of administration 

It was found that when the soluble form of phos- 
phorus (P*?) is converted into the colloidal suspension of 
chromic phosphate, the radioactive phosphorus retains 
its radiation characteristics as though it were in the 
soluble form 

The author presents tables comparing radioactive 
colloidal gold (Au) and radioactive colloidal chromic 
phosphate (P**) both in respect to radiation character- 
istics and practical aspects. The chromic phosphate 
offers many practical advantages as well as a greater 
versatility in patient care. 
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The palliative results were considered to compare 
favorably with those reported with radiogold. Im- 
provement was obtained in 66 per cent of 30 patients 
with advanced carcinoma receiving intrapleural injec- 
tions and in 60 per cent of 20 patients given intra- 
peritoneal injections. 

In view of these results the authors feel that radio- 
active colloidal chromic phosphate is far superior to 
radiogold, since it has all the advantages and none of 
the disadvantages. 

A new closed-cartridge system syringe for administra- 
tion of the radioactive phosphate is described 

Thirteen illustrations, including 2 roentgenograms: 
4 tables. J. F. Martin, M.D. 

Bowman Gray School of Medicine 


Radioactive-Source Corrections for Bremsstrahlung 
and Scatter. S. J. Wyard. Nucleonics 13: 44-45, 
July 1955. 

Simple formulae are presented for the estimation of 
the intensity and the spectral distribution of brems- 
strahlung due to both beta rays and mono-energetic 
electrons. Though the intensity of the bremsstrahlung 
is usually very small compared with the intensity of the 
primary gamma rays from an isotope source, knowledge 
of its magnitude is sometimes important. A convenient 
table is presented which gives the spectral distribution 
of the bremsstrahlung produced by beta rays of a 
given maximum energy, and also by mono-energetic 
electrons of a given energy. The ratio of the intensity 
of scattered radiation to that of primary radiation is 
also treated briefly, and a method of approximation is 
given. The spectral distribution of the scattered 
radiation is plotted for a point source of gamma rays 
located at the center of a sphere and also at the center 
ofacylinder. Applications of these approximations are 
illustrated for a few different radioactive isotopes, and 
a second table gives the relative intensity of 
bremsstrahlung produced in both solid and _ liquid 
sources. A calculation of the relative dose rate pro- 
duced by primary gammas and by scattered radiation 
from a radium tube is also included. 

Two figures; 1 table. 

Joun S. LauGuiin, Pu.D. 
Memorial Center, New York 


Inability to Assess Absorption of Iron from Plasma 
Radioiron Curves. T. H. Bothwell, Barbara Mallett, 
R. Oliver, and Mary D. Smith. Brit. J. Haematol. 1: 
352-357, October 1955. 

Following administration of oral iron, there is prompt 
rise in plasma iron. It has been assumed by many 
that there is a relationship between the level to which 
plasma iron is raised and the actual quantity absorbed 
Recent findings have resulted in some doubt as to the 
validity of this assumption, particularly since the 
character of tolerance curves depends not only on 
amount absorbed but also on the rate of absorption and 
rate of removal of iron from the plasma. The authors 
used radioactive iron to determine if a more accurate 
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index of iron absorption could be obtained from the 
amount appearing in plasma if corrections were made 
for the rate of removal of iron. The corrected figures 
of absorption were compared with those obtained by 
estimating quantity of unabsorbed radioactivity in feces 
in 10 ambulant patients with non-obstructing, non- 
bleeding peptic ulcer. 

Results showed variation in total absorption of 
radioiron from 5.4 to 44.0 per cent of the oral dose. 
The absorption was highest during the first hour. After 
a maximum level had been reached, there was in most 
cases a decline at an exponential rate, suggesting no 
further absorption. In a few, absorption continued, 
and in 1 a new peak was reached. 

When the results for absorption of iron as calculated 
from plasma radioiron curves were compared with those 
obtained from the quantity of unabsorbed radioactivity 
present in the feces, good agreement was present in 5 
cases, but in the remaining 5 large discrepancies oc- 
curred, with plasma radioiron data giving lower figures 
for absorption in each case. 

The authors conclude that the amount of radio- 
activity appearing in plasma is not a reliable quantita- 
tive measure of iron absorption. 

Two graphs; 1 table. 

GEorGE A. SHIPMAN, M.D 
New Orleans, La 


Training of Residents in Radioisotope Techniques. 
Donald S. Childs, Jr. J.A.M.A. 159: 541-544, Oct. 8, 
1955 

The three-month formal radioisotope training of 
fellows in radiology at the Mayo Foundation consists of 
three phases 

Theoretical principles, covering basic mathemat- 
ics, units of matter, radioactivity, physical properties of 
radiation, biological effects, of radiation, radiological 
safety, theory and use of measuring instruments, 
radiological units, dosimetry, and tracer methodology, 
are presented by means of lectures, demonstrations, and 
reading. Logarithms, exponents, statistics, and the 
slide rule are explained. Films produced by the Army 
Signal Corps and the Atomic Energy Commission are 
useful for this part of the program. 

Practical applications carried out by the residents in- 
clude identification of radioisotopes, calibration and use 
of radioisotopes, calibration and use of measuring de- 
vices, preparation of radioactive material for assay, im 
vivo and in vitro radioisotope assay, autoradiography, 
safety procedures, radiation surveys, decontamination, 
waste disposal, and bookkeeping. 

Clinical aspects of the training include the medical 
work-up of cases, indications for the use of isotopes, 
post-treatment care, and the evaluation of results. 

Weekly discussions are devoted to current problems 
and a review of recent publications. 

Should the resident desire to carry out a research 
project, facilities are available for such work. 

RICHARD E. BUENGER, M.D 
Chicago, IIl. 


RADIATION EFFECTS; PROTECTION 


Radiation Nephritis. Burton J. Grossman. J. 
Pediat. 47 : 424-433, October 1955. 

The author reports a case of radiation nephritis in an 
infant. The child was admitted to the hospital at 





nine months of age, with an elevated temperature 
and a diagnosis of bronchitis. During the course of the 
physical examination, a large mass was found in the left 
side of the abdomen. Intravenous pyelography, on 
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April 24, 1954, revealed a mass in the left perirenal area 
displacing the left kidney anteriorly and the left ureter 
medially. The calyceal system was not well visualized 
on the left. The right calyceal system and ureter ap- 
peared ni 1rmal and excreted the contrast medium well. 
A left nephrectomy was performed on April 26; the 
histologic diagnosis was Wilms’ tumor of the left kidney, 
of the tubular cystic and papillary cystic adeno- 
carcinomatous type. Preoperatively irradiation was 
given over the upper abdomen in the region of the left 
kidney, for a 1,000 r depth dose, through 10 x 10-cm. 
portals anteriorly and posteriorly. On the third post- 
operative day, irradiation was begun to a lower thoracic 
and upper abdominal bridge (15 x 20 cm.). X-ray 
therapy was interrupted for six days because of melena, 
but by May 19, 2,000 r had been administered to the 
bridge area 

The patient was discharged from the hospital on May 
28, but he became progressively anemic and was re- 
admitted on Aug. 31. Urinalysis revealed albuminuria, 
hyaline and granular casts, and occasional white blood 
cells The blood pressure ranged from 170 to 180 
systolic, and 120 to 140 diastolic. The course was 
steadily downhill, and death occurred after a gener- 
alized major convulsion on Sept. 17 

Autopsy led to a diagnosis of radiation nephritis; 
postirradiation changes of the left adrenal, stomach, 
proximal jejunum, lungs, left lobe of the liver, and 
pancreas; uremia with widespread recent hemorrhages, 
most extensive in the atrophic left lobe of the liver, 
pancreas, stomach, jejunum, and left adrenal. There 
was no evidence of recurrence of the Wilms’ tumor. 

One table 


Carcinoma of the Skin Appearing 49 Years After a 
Single Diagnostic Roentgen Exposure. Report of a 
Case. J.S. Mitchell and J. L. Haybittle. Acta radiol 
44: 345-350, October 1955 

The authors report a case of carcinoma of the skin 
appearing forty-nine years after a single large diagnostic 
exposure to roentgen radiation. This they believe is 
the longest latent period recorded in the literature up 
to the present time. ° 

A woman, aged 70, had received a diagnostic roentgen 
examination for renal calculi in 1898. The exposure, 
over the right upper abdomen, was said to have lasted 
forabout an hour. A blistering skin reaction appeared 
about two weeks after the roentgen exposure but sub- 
sequently healed. However, in the summer of 1947, 
ulceration appeared below the right costal margin 
anteriorly and gradually extended. The lesion meas- 
ured 7.5 x 5 x 1 cm., the edge was raised, and most of 
the surface ulcerated. There was an area of surround- 
ing atrophic skin measuring 13 x 12 cm., with numerous 
telangiectases and small areas of patchy pigmentation. 
The biopsy specimen revealed extensive squamous-cell 
carcinoma 

The patient was in poor general condition and surgery 
was not possible. Radiotherapy was attempted and 
a total dose of approximately 3,000 r on the skin was 
delivered in an overall time of thirty-nine days. A 
favorable response ensued and it was concluded that 
this lesion was at least as radiosensitive as most ex- 
amples of squamous-cell carcinoma of the skin of similar 
size and histology. The lesion, however, did not heal 
and the patient died on May 23, 1949. 

It is impossible to estimate accurately the dose which 
this patient received in 1898, but it was thought that 
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the kilovoltage used was probably about 100 kvp at a 
skin-target distance of about 20 cm. On this basis, it 
seems likely that the skin dose, including back-scatter, 
may have been 1,500 r at the site of the lesion. It is 
unlikely that the dose exceeded 2,000 r 
A somewhat parallel case was reported by Riibe 
(Strahlentherapie 94: 239, 1954. Abst. in Radiology 
64: 477, 1955). 
Three photomicrographs; 1 photograph; 1 table 
I. Mescuan, M.D. 
Bowman Gray School of Medicine 


Comparison of the Sensitiveness and Consistency of 
Certain Blood Tests for Persons Exposed to Minor 
Degrees of Ionizing Radiation. D. O. Shiels. M. J. 
Australia 2: 91-93, July 16, 1955. 

The Factory Department of the Australian Ministry 
of Labour and National Service has stated that the total 
and differential white cell counts offer the earliest means 
of detecting the biological effects of absorbed radiation. 
The author presents evidence to show that there are 
other more sensitive indicators. He recommends: (1) 
the ratio of large lymphocytes plus monocytes to small 
lymphocytes; (2) the ratio of large to small lymph- 
ocytes; (3) the percentage of lymphocytes which have 
granules in the cytoplasm; (4) the percentage of mono- 
cytes of a particular type, which he designates without 
description as “B type.’’ Each of these values was 
determined on samples of blood from 6 persons prior 
to exposure to radiation and again after a period of 
four to seven months exposure. The exposures were 
estimated to be less than 20 per cent of the tolerance 
dose (0.3 r per week, free air dose) The ratios 
mentioned were both significantly raised, the percentage 
of lymphocytes with granules was diminished, and 
there was an increase of type B monocytes. A change 
of over 30 per cent for the factors mentioned was 
observed in almost all cases, but 6 subjects is a small 
number upon which to base conclusions 

Two figures; 3 tables 

Georce A. Surpman, M.D. 
New Orleans, La 


Acute Toxicity of Radon. Donald A. Morken. 
Arch. Ind. Health 12: 435-438, October 1955 

The inhalation and retention of radon and its decay 
products constitute an important health hazard in the 
uranium mining industry. Until recently radon alone 
was considered to be the hazard, but measurements in 
uranium mines have shown that the concentration of 
the short-lived decay products of radon may well exceed 
the concentration of radon itself, especially in well 
ventilated mines. 

A search of the literature disclosed no record of an 
inhalation experiment which determined unequivocally 
the toxicity of radon or its decay products as separate 
entities. In order to clarify, and possibly amplify, the 
data on both acute and chronic exposures, the author 
has carried out a series of investigations 

Adult mice (strain CAF,) were placed in a chamber 
with a closed respiration system and exposed to 
concentrations of radon of about 0.22 mc per liter, free 
of decay products, for periods up to forty hours. The 
doses ranged from 1.1 to 8.8 me-hr. per liter. Control 
mice were kept in the chamber for ten hours, with no 
radon present. 

Mice exposed to radon free of decay products 
exhibited all the gross toxic symptoms previously re- 
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ported in experiments in which decay products were 
present. The LD 50 of the mice exposed to pure radon 
was found to be lower than any value previously re- 
corded (this difference is probably attributable to the 
technic employed in earlier experiments), lying between 
5.7 and 8.8 me-hr. per liter. Anemia was less marked 
than after an x-ray exposure of comparable lethality. 

Measurements of air activity indicated that atmos- 
pheres of radon essentially free of decay products 
may be produced. 

Preliminary data are included on the shortening of 
life span produced by exposure to radon in the range of 
1.1 to 8.8 mc-hr. per liter. 

Two figures; 2 tables. 


The Combined Effects of Thermal Burns and Whole- 
Body X-Irradiation: III. Study of Blood Coagulation. 
W. M. Davis, A. K. Davis, W. Lee, and E. L. Alpen. 
Ann. Surg. 142: 66-75, July 1955. 

In two previous studies the combined effect of thermal 
burns and total-body x-irradiation was reported. The 
first dealt with the effect of the combined injury on 
survival time and mortality (Alpen and Sheline: Ann. 
Surg. 140: 113, 1954. Abst. in Radiology 64: 795, 1955) 
the second with the influence of the osmotic and 
mechanical fragility of rat erythrocytes on the ob- 
served increase in mortality (Alpen, Alexander, and 
Davis: Am. J. Physiol. 179: 541, 1954. Abst. in 
Radiology 65: 651, 1955). The present study is 
devoted to blood coagulation in rats subjected to high- 
intensity radiant-energy thermal burns, total-body 
x-irradiation, and a combination of thetwo. The burns 
were applied to the sides and backs of the animals; ir- 
radiation was at 250 kv, h.v.l. 1.5mm. Cu. Included 
are observations of the modified Lee-White (silicone) 
clotting time, heparin clotting time, blood platelet con- 
centration, and prothrombin time. 

A dose of 500 r total-body x-radiation without 
burns produced a rapidly developing thrombocytopenia 
and defective clotting mechanisms, as measured by Lee- 
White and heparin clotting times. At 100 r, a brief 
thrombocytosis was followed by mild, transient 
thrombocytopenia, as reflected in changes in both the 
Lee-White and heparin clotting times. 

High-intensity radiant energy thermal burns pro- 
duced a brief fall in the level of circulating platelets, 
followed by a sustained thrombocytosis 

The combined effects of thermal burns and total- 
body x-radiation consisted of the same initial fall in 
platelets seen with burns alone, followed by the same 
degree of thrombocytopenia occurring in animals 
receiving total body x-irradiation at the particular dose 
given. No significant differences were observed in 
animals given the radiation only and in those in which 
burns and radiation were combined, except that the 
coagulation defect was less severe in the animals re- 
ceiving both injuries. 

It is apparent that the observed defective coagulation 
mechanism fails to account for increased mortality in 
animals receiving total body x-irradiation combined 
with thermal burns. From a clinical point of view, 
however, the thrombocytopenia and defective clotting 
mechanism do permit recognition of casualties in which 
thermal burns or other traumata are complicated by 
superimposed total body irradiation, and the degree of 
thrombocytopenia is correlated with the radiation 
dose. 

Twelve graphs; 2 tables. 
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Studies on Susceptibility to Infection Followi 
Ionizing Radiation. III. Susceptibility of the Intestina] 
Tract to Oral Inoculation with Pseudomonas aeruginosa, 
Carolyn W. Hammond, David Ruml, Dorothy RB. 
Cooper, and C. Phillip Miller. J. Exper. Med. 102: 
403-411, Oct. 1, 1955. 

A striking difference, observed in previous experi- 
ments, between normal and irradiated mice in their 
response to administration of Pseudomonas aeruginosa 
seemed to warrant a study of the fate of this micro- 
organism after its introduction into the gastrointestinal 
tract. Mice were accordingly inoculated with 
Pseudomonas (by means of a curved tube attached to a 
small tuberculin syringe) on the fifth day postirradiation 
(550 r) and killed at daily intervals thereafter to deter- 
mine the numbers of these bacteria in the small and large 
intestine. It was found that the bacteria were much 
more likely to become implanted and to multiply in 
the intestine, particularly the small intestine, of the 
irradiated than of the normal mouse, with the difference 
most apparent on the third day following inoculation 

Attempts were then made to explain the underlying 
mechanisms responsible for this effect of x-radiation. 
Neither variation in pH of gastric or duodenal contents, 
propulsive motility of the intestinal tract, nor the 
ability of the intestinal contents to support the growth 
of Pseudomonas in vitro served, however, to elucidate 
this difference. It is believed that an explanation may 
lie partially in some recent experiments on the effect 
of fasting on resistance to infection, in which un- 
irradiated mice deprived of food for twenty-four hours 
before or after inoculation retained Pseudomonas in al- 
most as great numbers as did non-fasting irradiated 
mice; these preliminary results are considered to be 
of sufficient interest to warrant further investigation 

One graph; 1 table 


Studies on Susceptibility to Infection Following 
Ionizing Radiation. IV. The Pathogenesis of the 
Endogenous Bacteremias in Mice. Lee E. Gordon, 
David Ruml, Helen Jo Hahne, and C. Phillip Miller 
J. Exper. Med. 102 : 413-424, Oct. 1, 1955 

The authors attempted to determine why the onset 
of fatal bacteremia in mice is delayed for so long after 
moderate doses of total body x-irradiation and by what 
route the causative microorganisms gain entrance to 
the blood stream. It has been observed that the period 
of maximal damage to the intestinal mucosa does not 
correlate in time with the period of incidence of 
bacteremia caused by microorganisms of intestinal 
origin. The former takes place within a few hours after 
exposure, and repair is completed by the fourth or 
fifth day; not until the latter part of the first post- 
irradiation week, however, do the bacteremias begin to 
occur. 

In this study, mice were killed each day postirradia- 
tion and cultures were made of the tissues and fluids 
through which bacteria must pass on their way from 
the intestine to the blood stream. These included 
mesenteric lymph nodes, mesenteric lymph, liver, and 
portal blood. Systemic blood was also cultured, as well 
as one of its most important filters, the spleen. The 
bacteremias are always caused by members of the 
mouse’s enteric flora; in the first of the series of 
experiments reported, a nonpathogenic microorganism, 
Serratia marcescens, was introduced into the gastro- 
intestinal tract and maintained there by feeding it to 
the mice in their drinking water. 
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It was found that in half of the normal mice examined, 
cultures of mesenteric lymph nodes were positive for 
ric bacteria, and in almost as many for Serratia 
marcescens. it was concluded that bacteria in small 
numbers were able to pass from the lumen of the un- 
irradiated intestine as far as the regional lymph nodes. 
Except for the pathogen Salmonella, such bacteria 
were rarely found in liver or spleen, and never in the 
blood of the normal animals. 

After x-irradiation with 700 r, the incidence of 
positive cultures showed the liver or spleen to be in- 
fected with enteric microorganisms before the blood 
stream was invaded. It appears, therefore, that these 
elements of the reticuloendothelial system were able for 
a time to maintain the sterility of the blood after failure 
of the more immediate defenses against bacterial in- 
yasion from the intestinal tract. The fatal bacteremias 
which develop in mice following exposure to moderate 
doses of x-radiation are not primarily the result of 
radiation injury to the intestinal mucosa but rather of 
the impairment of the animals’ defenses against its 
own enteric bacteria It is concluded that, if any 
increased migration of bacteria through the intestinal 
mucosa resulted from the radiation injury, the increase 
must have occurred very soon after irradiation. 

Two graphs; 1 table 
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Effect of Repetitive Exposures to Gamma Rays on 
the Hematopoietic System of the Rat. Siegmund J. 
Baum, Donald J. Kimeldorf, and Elly M. Jacobsen. 
Blood 10: 926-932, September 1955. 

The authors have conducted a well organized and 
well controlled study of the effect of multiple exposures 
to gamma rays on the hematopoietic system of the rat. 
The animals received 75 r gamma whole-body irradiation 
exposures, and groups were sacrificed after one to eight 
weeks. Hematologic examinations were made follow- 
ing the last exposure in each group 

The hematologic effects observed showed little change 
from group to group, and the maximum changes oc- 
curred at approximately the same time following the 
last exposure regardless of the number of previous ex- 
posures. These results were ascribed to the capacity of 
the hematopoietic system to recover completely, or al- 
most completely, during the seven-day interval between 
exposures. There was no evidence of an increasing 
sensitivity or increasing resistance of the hematopoietic 
system following multiple low dosage gamma irradia- 
tion over a period of eight weeks. 

Two graphs; 1 table. James W. Buice, M.D. 

University of Arkansas 


Effects of High-Energy Particles, X-Rays, and Aging 
on Lens Epithelium. L. von Sallmann, C. A. Tobias, 
H. O. Anger, C. Welch, S. F. Kimura, C. M. Munoz, 
and A. Drungis. Arch. Ophth. 54: 489-514, October 
1955 

Evidence is presented which bears upon three aspects 
of the problem of radiation-induced cataracts: the loca- 
tion of the radiosensitive epithelial cells, the damage 
of which might be the chief causative factor in the 
formation of radiation cataract; the relative biologic 
effectiveness of radiations with different linear energy 
transfers; the morphology of cell damage in the lens 
epithelium caused by the various radiations and the 
damage produced by old age. 

Selective exposure of the equatorial and the central 
area of the rabbit lens to the deuteron beam confirmed 
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the impression of high radiosensitivity of cells in the 
germinative zone—‘‘the mitotic area’’—of the epithelium 
in contrast to the relative radioresistance of cells in the 
large central part. 

Other experiments on rabbits with densely ionizing 
radiations (alpha particles and deuterons) and x-rays 
failed to show any significant difference in the effects of 
the two types of radiation on cell division (onset, delay, 
and over-compensating increase), but injury produced 
in the cell nuclei by isodoses of high-energy radiations 
greatly exceeded that of x-rays. 

The relative biological effectiveness of x-rays vs. alpha 
particles for this radiation effect was statistically cal- 
culated as 4.1, varying from 2.7 to 6.1 at a confidence 
range of 99 percent. The relative biological effective- 
ness of x-rays vs. deuterons was calculated as 3.9 and 
varied from 2.3 to 6.6 at the same confidence range 
The effects of alpha particles and deuterons were of 
similar magnitude. 

Long-term observations of a brief series indicated 
that, following bombardment of the equatorial zone or 
of the entire lens with the same dose, in reps, of high- 
energy particles, the latent period between exposure 
and initial cataractous changes is much shorter than that 
following roentgen irradiation 

As in other tissues, the earliest radiation-induced 
morphological changes, observed at the twenty-minute 
interval, consist of chromatin bridges in anaphase 
and telophase of cells which had entered the mitotic 
cycle at the time of exposure. Extrusion of chromatin 
material from the cell nucleus often leads to the death 
of the cell. On the other hand, cells in which this sign 
of damage is less extensive may survive. Depletion of 
the cell population by death of the cells and failure 
in the differentiation of damaged cells seems to play a 
part in the eventual development of radiation cataract 

The cell degeneration caused by alpha particles and 
deuterons differs quantitatively but not qualitatively 
from that caused by x-radiation. Studies on age- 
induced cell degeneration in the lens epithelium of rats 
revealed a striking resemblance between the cyto- 
pathology of this cell layer in old age and that of 
lenses exposed to ionizing radiations 

A statistical analysis of data on the effects of alpha 
particles, deuterons, and x-radiation is appended. 

Thirty-six figures; 10 tables 


Adrenal Ascorbic Acid and Histological Changes in 
Male and Female Rats After Half-Body X-Ray Irradia- 
tion. Bernard C. Wexler, Richard Pencharz, and 
Sydney F. Thomas. Am. J. Physiol. 183: 71-74, 
October 1955 

X-irradiation (625 r) of rats with the entire sagittal 
half of the body of each animal protected by a lead 
shield was found to cause much greater depletion and 
more active repletion of adrenal ascorbic acid than 
total-body irradiation. The intensity of this response 
was more acute in the male. Although adrenal glands 
removed from a lead-shielded body-half were heavier 
and contained higher levels of ascorbic acid, the contra- 
lateral unprotected glands underwent qualitatively 
similar ascorbic acid changes as well as histologic 
alterations. No severe untoward symptoms, such as 
diarrhea or morbidity, were observed. Histologically, 
the tinctorial, physical characteristics and zonal distri- 
bution of lipids indicated very active cortical discharge 
immediately following exposure, culminating in exhaus- 
tion. 
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It is postulated that half-body irradiation is less 
noxious symptomatically and stimulates a greater 
degree of adrenal reactivity than total-body irradiation, 
since certain humoral and glandular elements (with 
emphasis on components belonging to the pituitary- 
adrenal axis) may be afforded protection by a lead 
shield 

Two illustrations; 1 table. 


The Effect of Radiation on the Nucleic Acid, Nitro- 
gen, and Water Content of the Yoshida Sarcoma. 
Joseph W. Gardella and Eleanor J. Lichtler. Cancer 
Res. 15: 529-531, September 1955 

Studies are reported in which measurements of cell 
volume and average cell content of ribonucleic (RNA) 
and desoxyribonucleic (DNA) acid, nitrogen, and water 
were made in the Yoshida rat sarcoma before and at in- 
tervals up to forty-eight hours after exposure to 1,000 
r x-radiation in vivo. 

A marked and simultaneous increase in the mean cell 
volume, RNA, nitrogen, and water content of the tumor 
cell was encountered from seventeen to twenty-four 
hours after exposure. The increase in RNA and nitro- 
gen content per cell was roughly proportional to the in- 
crease in cell water, so that the concentration of RNA 
and nitrogen was not appreciably altered in the irra- 
diated cell. This suggests that x-radiation does not 
seriously disturb the metabolism of RNA and nitrogen 
and that cell growth, in terms of these parameters at 
least, continues unimpaired. 

The metabolism of DNA, on the other hand, ap- 
peared to be markedly impaired by irradiation, since 
the content of DNA per average tumor cell fails to in- 
crease concomitantly with the other constituents meas- 
ured. To this extent, the biochemical mechanisms of 
the nucleus appear to be paralyzed and, by inference, 
nuclear division obstructed so that continued cytoplas- 
mic growth in the absence of cell division results in the 
formation of large cells, at least in some instances 

These data indicate further that radiation in the 
range of 1,000 r does not increase the permeability of the 
cell to water. The fairly proportionate increase in 
RNA and nitrogen and cell water observed after irradia- 
tion suggests rather that the accumulation of water 
within the irradiated cell is probably the result of con- 
tinued and orderly cytoplasmic growth in the absence 

of cell division 

One photomicrograph; 3 tables. 


Studies on T7richinella spiralis. TU. Effect on the 
Intestinal Phase of Trichinosis of Feeding Massive 
Numbers of Irradiated Trichina Larvae. IV. Effect of 
Feeding Irradiated Trichinella Larvae on Production 
of Immunity to Re-Infection. V. Tests for a Strain of 
Trichina Larvae Resistant to Radiation. S. E. Gould, 
H. J. Gomberg, F. H. Bethell, J. B. Villella, and C. S. 
Hertz. Am. J. Path. 31: 933-963, September—October 
1955. 

The papers listed above are included in a series of five 
experimental studies of Trichinella spiralis infestation. 

III. White rats fed 12,000 non-irradiated excysted 
larvae of 7. spiralis (48 to 60 larvae per gm. of body 
weight) died, apparently mainly as a result of the in- 
testinal phase of the infection. Feeding of the same 
number of larvae that had been exposed to 10,000 
r merely caused transient diarrhea in some animals. The 
feeding of 12,000 larvae or of 24,000 larvae that had 
been exposed to 18,000 r generally (in 19 of 20) caused 
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no diarrhea and permitted the animals to gain weight 
steadily. In all rats fed irradiated larvae (10,000 r or 
18,000 r), the parasites were lost rapidly from the 
testinal tract 

On this basis it is inferred that, if a person were to 
eat raw or undercooked, heavily trichinosed pork that 
had been irradiated in all parts with at least 18,000 r 
he would suffer little or no ill effect from irritation of 
the intestine by the larvae, and that the parasites would 
disappear rapidly from the intestinal tract 

IV. Rats fed larvae of 7. spiralis that had been 
irradiated with 10,000 r (a dose that does not prevent 
the larvae from developing into adult forms but does 
result in partial or complete sexual sterilization of the 
adult worms) were found to have a definite degree of 
immunity to re-infection with non-irradiated larvae 
If the dose of irradiation was increased to 18,000 r (a 
dose that prevents most larvae from maturing to adult 
forms), little or no immunity resulted. 

V. The possibility has been suggested that exposure 
of Trichina larvae to gamma radiation might result in 
selective survival of those which were relatively radio- 
resistant and that this might conceivably lead to a 
radioresistant race. Larvae were exposed to doses of 
10,000 r (which cause sexual sterilization of most of the 
developing adult worms) and 18,000 r (which inhibit 
development to adult forms). It was found that these 
doses did not induce in the irradiated larvae the prop- 
erty of radioresistance, and there was no evidence that 
the progeny of those capable of reproduction became a 
radioresistant strain 

In all of the studies the source of radiation was Co® 

Six photographs. 
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Effect of X-Irradiation on Glucose Absorption. H. M 
Dickson. Am. J. Physiol. 182: 477-478, September 
1955. 

Irradiation reduces the intestinal absorption of car- 
bohydrate as well as of other substances. It appeared 
possible that this might be due to a decrease in gastric 
evacuation, limiting the supply of carbohydrate avail 
able, or to a reduction in the concentration of hexo- 
kinase following irradiation, since phosphorylation of 
hexokinase has been postulated as the crucial reaction 
in the active absorption of glucose 

The author measured the intestinal absorption of 
glucose in mice four hours after irradiation, a time at 
which gastric emptying is known to be reduced to ap- 
proximately 60 per cent of normal. This was followed 
by absorption studies four hours and seventy-two hours 
after irradiation, using loops of small intestine to 
eliminate the possible retarding influence of the 
stomach. Finally, im vitro tests of hexokinase ac- 
tivity of small intestine of normal and irradiated mice 
were carried out. 

Despite the marked reduction in gastric emptying, 
with a resulting reduction in the quantity of sugar sup- 
plied to the intestine, the amount of glucose absorbed 
per hour was not affected by irradiation. This observa- 
tion was confirmed by the studies on intestinal loops. 
Homogenates of small intestine taken from irradiated 
animals showed no impairment of hexokinase activity 
Thus the observed decrease in the absorption rate of 
glucose cannot be ascribed to retarded gastric evacua- 
tion, nor can it be attributed to a decrease in the hexo- 

kinase activity of the intestines. The effect of x-rays 
may be directly on the intrinsic permeability of the in- 
testinal mucosa. 
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X-Irradiation in Hamsters, and Effects of Strepto- 
mycin and Marrow-Spleen Homogenate Treatment. 
Willie W. Smith, Robert Q. Marston, Leon Gonshery, 
Ilo M. Alderman, and H. Jeanette Ruth. Am. J. 
Physiol. 183: 98-110, October 1955 

Because x-irradiated hamsters respond favorably 
both to streptomycin and to bone marrow injection they 
can be used to study effects of radiation doses which 
would otherwise cause death from infection, hemorrhage, 
or anemia, and for comparing effects of the two treat- 
ments after single or multiple exposures to radiation. 

The irradiation LD 50 (twenty-eight days) of 
hamsters was found to be increased by streptomycin to 
300 r from a control value of 700 r, and by an intra- 
cardial injection of marrow-spleen homogenate to 
approximately 1,080 r. The effect of homogenate on 
survival showed up earlier than the effect of strepto- 
mycin. Streptomycin given for only the first three 
days did not improve survival and it was as effective 
when started on the third as on the first day after 
irradiation. Animals receiving between 1,400 and 10,- 
000 r survived four to six days. Neither streptomycin 
nor homogenate alone prolonged survival at 1,400 r but 
the two treatments in combination did have this effect 
The combined treatments did not consistently increase 
survival following doses of 1,050 to 1,160 r above that 
obtained with homogenate alone. 

Leukocyte counts in severely irradiated hamsters 
(LD 90) treated with streptomycin began to return 
to normal about seven days following exposure, and in 
those treated with homogenate after about five days 
In the latter essentially no anemia developed. A sharp 
weight loss occurred at this time in the animals not 
treated with homogenate 

Bacteria were isolated from the heart blood of a 
majority of the untreated hamsters that died after 
exposure to 550 to 1,160 r. The presence of 
Pseudomonas was associated with the shortest, and 
negative cultures with the longest survival times. 
Streptomycin was more effective in reducing the in- 
cidence of positive cultures than in reducing mortality. 
Homogenate treatment increased resistance to experi- 
mental infection with Proteus or Paracolom seven days 
after irradiation. The intestinal epithelium showed 
severe damage but little actual denudation the third 
day after exposure to 1,000 r. On the fifth day there 
was extensive regeneration of the intestinal epithelium 
in these animals but no regeneration was seen following 
exposures to 2,000-4,000 r. Submucosal hemorrhage 
was extensive. Most of the animals exhibited evidence 
of bacterial invasion on the fifth but not on the third 
day following irradiation. Streptomycin increased 
survival in hamsters exposed at intervals of two weeks 
to 450 r (twice) but not to 400 r (three times) although 
in the latter case bacteremia and its reduction by 
streptomycin were the same as in littermates exposed 

once to 800 r. In animals exposed five to seven times 
to 300 r the incidence of positive cultures was low and 
streptomycin was without effect. Leukocyte recovery 
failed after the second exposure to 550 r or the third 
exposure to 400 r, but moderately good levels were main- 
tained through seven exposures to 300 r 

Eight figures; 6 tables. 


Protection of Personnel During Roentgenological 
Examinations. Vincent W. Archer. Am. J. Roent- 
genol. 74: 667-673, October 1955. 

This paper is concerned with the problem of leukemia 





in radiologists and the possible role of exposure of the 
circulating blood to radiation as well as of the blood- 
forming organs. He divides general methods of protec- 
tion into two main categories; (1) reducing the amount 
of secondary radiation; (2) protection of the fluoros 
copist by appropriate measures. 

The use of relatively small shutter openings during 
fluoroscopy is of considerable importance, since there is 
about twenty times as much scatter at the edge of the 
table when the shutters are wide as when they are 
opened moderately. The taking of spot films is consid- 
ered to add significantly to exposure of the fluoroscopist, 
and the Bucky aperture at the side of the table is also 
a source of secondary radiation, which can be re- 
duced by narrowing or covering. The top of the fluoro 
scopic tube cone should be as close as possible to 
the under surface of the table, and two or three milli- 
meters of aluminum is recommended as tube filtration 
The importance of being aware of the tube excitation 
time during fluoroscopy is stressed 

The fluoroscopy gown of spun lead glass fabric de- 
signed by the author represents an attempt at more 
complete protection of the body from secondary radia- 
tion. He recommends individual radiation monitoring 
before such a gown is ordered, since working conditions 
and habits determine the protection requirements for 
various parts of the body. These requirements can be 
met by varying the number of layers of the fabric 

Several charts and tables are presented, showing per 
cent transmission through lead glass fabric at various 
kilovoltages, dosage to various parts of the body during 
fluoroscopy, and radiation received by patients during 
different examinations. Damon D. BLake, M.D 

Bowman Gray School of Medicine 


The Protective Effect of Cysteamine Against Roent- 
gen Ray Injury on Ears of Rabbits Irradiated Under 
Conditions of Complete Anoxia. Francis Lothe and 
Finn Devik. Acta radiol. 44: 306-312, October 1955 

Many hypotheses have been suggested to explain the 
well known protective effort of sulfhydryl compounds 
against various forms of roentgen-ray damage. Some 
suggest an association between the action of SH- 
compounds and the concentration of oxygen. This 
possibility was examined by observing whether or not 
these compounds have any protective effect when 
irradiation is carried out under conditions characterized 
by a complete lack of oxygen. 

The ears of anesthetized rabbits were irradiated 
under conditions of complete anoxia, achieved by 
perfusing the ear with an oxygen-free solution in an 
atmosphere of nitrogen. One ear of each rabbit was 
used as a test object and the other asa control. Single 
doses of approximately 5,000 r, 8,000 r, and 12,000 r, 
were administered. 

Six rabbits were treated under conditions of anoxia 
and a protective effect was observed in comparison 
with the control. Six rabbits received cysteamine (in- 
troduced in perfused blood) in the presence of oxygen, 
with results suggesting a protective effect of the 
cysteamine against the roentgen damage to the oxy- 
genated ear. Twelve rabbits were used to determine 
the effect of complete anoxia plus cysteamine. A 
concentration of 100 mg. per cent cysteamine was used 
in 6, and 6 received 30 mg. per cent. Cysteamine ap- 
peared to give slight additional protection when 
administered to ears irradiated in the anoxic state, in- 
dicating that cysteamine and anoxia, at least to some 
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degree, act along different paths in the radiobiologic 
process. 

Three photographs; 1 table 

James F. Martin, M.D. 


Bowman Gray School of Medicine 


Preparatory Experiment on Protection of Skin 
Against Irradiation Damage. P. Gersholowitz, M. 
Weidersheim, and R. D. Tucker. South African M. J. 
29: 846-847, Sept. 3, 1955. 

The authors present a very brief preliminary report 
on the protection of skin against radiation damage. 
Fifteen white rats were subjected to different doses 
of radiation on three separate skin areas and were 
variously fed. In 3 the diet consisted of 100 per cent 
spleen both before and after irradiation; 3 received 
50 per cent spleen before and after irradiation; 3 
were given 100 per cent and 3 50 per cent spleen 


preceding irradiation, with a normal diet afterward; 
3 were on a normal diet throughout the experiment 

The skin of the rats receiving spleen (100 per cent or 
50 per cent) postirradiation was generally in better 
condition than in those given no spleen after irradiation. 
The most serious damage was observed when no spleen 


at all was given 


Estimation of Curie Content of Packaged Radio- 
active Wastes. Frederick B. Oleson. Arch. Indust. 
Health 12: 383-387, October 1955. 

At Brookhaven National Laboratory (Upton, Long 
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Island, N. Y.), solid radioactive wastes are packed in 
concrete-lined 55-gallon steel barrels for sea burial. 
Most of the activity comes from mixed fission products 
over one year old. In order to determine the amount of 
activity thus disposed of, it is necessary, in practice, to 
relate the mr/hr. readings of gamma survey instru- 
ments at a specified distance from the barrels to the 
activity in curies. 

To make this relationship quantitative, one must 
obtain a known amount of the activity in highly con- 
centrated liquid form and make a measurement of the 
r/hr. per curie of total activity at 1 foot for various 
thicknesses of the concrete lining. An analysis of the 
gamma-ray energy spectrum with a gray-wedge spec- 
trometer showed that 95 per cent of the gammas had 
an energy of 0.66 MEV. This was attributed to Cs!*- 
Ba!* (33 years) in the mixture. The fact that other 
gamma energies were not significantly present simplified 
the problem. On theoretical grounds, other isotopes 
present, such as Sr-Y® (25 years) and Pm'*? (3.7 years), 
have very simple decay schemes and are pure beta 
emitters. Thus, it could be shown that every dis- 
integration was accompanied by a detectable beta. 
The beta activity was approximately twice the gamma 
activity. 

The effective absorption coefficient of ordinary and 
heavy concrete in the cylindrical geometry for Co® and 
methods for estimating the activity of material with 
Co*® contamination are discussed 

Four figures; 3 tables. 














